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NOTE 


« During the years 1933-1948, a considerable amount of 
geological and geophysical work was carried out by Petroleum 
Development Palestine Limited (P.D.P.), and various lithostrati- 
graphic units were described and named in unpublished reports 
which, however, have been accessible to other geologists working 
in the same region. 

«In this way some stratigraphic terms introduced by P.D.P. 
geologists have found their way into the literature without formal 
definitions or indications of type sections; many of them reappear 
in the Lexicon fascicule for Jordan, with details of ‘reference 
sections’ in that country. 

« It is desirable, therefore, that the nomenclature employed 
by P.D.P. geologists should be explained adequately in the 
Lexicon for Israel. 

« However the mauscript prepared for this purpose was 
received too late for inclusion in the present edition, so that its 
publication is deferred until a second edition is produced ». 


J. ROGER, 
Secrétaire du Lexique Stratigraphique 
international. 


NOTE 


Stratigraphic terms and names mentioned in the text and marked 
with * refer to articles dealing with them. 


G.S.I. — abbreviation for Geological Survey of Israel 
HU. — > » Hebrew University 
Foreword 


After preliminary work of European and American geologists 
since the early years of the 19th century, the general outlines of 
Palestinian stratigraphy were established early in this century by 
M. BLANCKENHORN. During the British Mandate detailed strati- 
graphic work was done in the northern part of the country by 
G.S. BLAKE, Geological Adviser to the Palestine Government, 
and by the staff of the Geological Department of the Hebrew 
University, particularly by M. AvNrwELECH and L. Picarp. The 
latter, in 1938, published a synopsis of the local stratigraphic 
terms used in Palestinian stratigraphy up to that time. This 
work, which was originally intended for the International Stra- 
tigraphic Lexicon, was of considerable help to the authors of the 
present fascicule. 

Up to 1940 geologists working in the country attempted 
generally to map and describe time-stratigraphic units. A new 
phase in stratigraphic research was reached with the work of 
the geologists of the Petroleum Development (Palestine) Ltd. 
who aimed at establishing litho-stratigraphic units for parts of 
the geological column. Part of their work was published in 1947 
by S.H. SHaw. 

Some years ago, the Geological Survey of Israel decided to 
carry out a systematic revision of the stratigraphy of Israel with 
a view to dividing the full stratigraphic sequence of the country 
into well-defined litho-stratigraphic units. This work is at present 
only in its initial stages, a situation which has left its mark on 
the present fascicule. It explains the large number of provisional 
names which refer to rock-units already established but not yet 
measured and adequately described. For this reason only their 
general type areas have been given. Furthermore, the terms 
defined and the space alotted to each of them is not always 
an adequate expression of the relative importance of the respec- 
tive units in the stratigraphy of Israel. Many significant rock 
sequences have yet to be named, and these are dealt with, 
rather summarily, in the articles dealing with the internationally 
established time-stratigraphic units. 

The present fascicule was prepared by a committee set up 
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by the Geological Survey of Israel and composed of: Y.K. BEN- 
TOR, Director of the G.S.I. and associate professor at the Hebrew 
University (chairman), P. GRADER, G.SI, A. Parnes, HU, 
Z. Retss, G.S.L, Z. SHIFTAN, G.S.J. and A. Vroman, G.SI. The 
articles were written by the members of this committee and by 
the following collaborators: A. BRAUNFELD, G.S.I, A. Issar, 
G.S.L, Y. Irzuaxı, G.S.L, D. Rapinovirz, G.S.L, N. SHALEM, 
GS DY AATON FEU 

The authors are well aware that in its present form this 
work is only a preliminary endeavour. Nevertheless, it is hoped 
that the present summary portrays the stratigraphy of Israel as 
it is understood today, and indicates the lines along which 
future effort will have to be directed. 

WIE}, 


Jerusalem, 


May 1959. 


OUTLINES OF THE STRATIGRAPHY OF ISRAEL 


Sedimentation in Israel throughout geological times was 
determined by two basic factors: 
(1) the position of the area between the Arabo-Nubian Massif 
in the SSE and the Tethys in the NNW; 


(2) the position of any particular area in relation to local tectonic 
structures. 


In most geological periods terrestrial conditions dominated 
sedimentary processes in the southern part of the country; during 
phases of regional uplift, however, such as in Precambrian and 
most of Paleozoic times, during a short period in the early Cre- 
taceous, and again from the Middle Tertiary to the present, the 
area of terrestrial sedimentation shifted far to the north. Marine 
transgressions, on the other hand, came from the northwest; and 
during phases of regional subsidence, as from Middle Cretaceous 
to Middle Eocene times, marine sediments were laid down all 
over the country. 


The surface of the crystalline basement slopes down from 
the outcrops in the Sinai, southern Israel and Jordan toward the 
north and northwest: consequently, sedimentary thicknesses, in 
general, increase in this direction. Although this change is not 
uniform, but modified by basins and swells, the facies and 
thicknesses of sediments since Cambrian times are mainly de- 
termined by their distance from the Precambrian shield. During 
phases of stability between times of regional subsidence and 
uplift, as in Jurassic and most of early Cretaceous, the boundary 
between areas of marine and continental deposition runs through 
the central part of the country. During these times the sedi- 
mentary sequence shows here repeated alternations of terrestrial 
and marine deposits. 


From Middle Cretaceous times onwards folding movements 
became increasingly important. They transformed the area of 
Israel into a large number of more or less separate sedimentary 
regions, each distinguished by its particular conditions of depo- 
sition. This differentiation of environments was even more 
accentuated somewhat later, when folding movements were 
followed by large-scale faulting, doming, uplifts and downthrows 
of various parts of the country. The history of formations younge) 
than early Cretaceous, which comprise by far the largest parts 
of the rock units cropping out in the country, must therefore be 
understood in the light of both the factors mentioned, the distance 
of an area from the basement complex and its particular position 
in relation to the local structural pattern. 
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The oldest rocks known in Israel, exposed only at the 
southern tip of the country near the Gulf of Eilat, are of Pre- 
cambrian age. They form the edge of the Precambrian basement, 
which continues southward into the crystalline massif of the 
Sinai peninsula; they face the larger Precambrian outcrops on 
the eastern side of the Arava rift. The oldest Precambrian rock 
units are mainly metasediments derived from thick geosynclinal 
deposits. These sediments were folded, metamorphosed and later 
intruded by a large variety of igneous rock bodies. During late 
Precambrian times uplift and vigorous erosion took place, 
accompanied by large-scale faulting and volcanism. Thick lava- 
sheets, tuffs and conglomerates date, from this period which was 
followed by a new cycle of erosion leading, to complete pene- 
planation in the Sinai, but leaving a rugged Precambrian relief 
in Israel. 

On this irregular surface, grits and sandstones (Nubian Sand- 
stone) accumulated since the early Cambrian. Subsidence of the 
area led to a marine transgression in Georgian times, which left 
a sequence of shallow water deposits. These are exposed in 
Israel only near the head of the Gulf of Eilat, but are also 
known from southwestern Sinai and a few places in Jordan on 
the eastern side of the Rift, as far north as the Dead Sea. The 
marine sediments consist of variegated shales, sandstones and 
massive dolomites and limestones. 

A long period of terrestrial conditions followed, during which 
Nubian Sandstones were deposited. In the south no other sedi- 
ments accumulated from early Middle Cambrian times to the 
Middle Cretaceous. No marine strata of Paleozoic age younger 
than Lower Cambrian are known in Israel, although in the 
central and northern parts of the country they may exist in the 
deep sub-surface. It should, however, be noted that marine as 
well as continental Paleozoic (Carboniferous) strata are found 
in the southwestern Sinai (Umm Bogma) and in the subsurface, 
in the centre of the peninsula (Nakhl). 

The sea transgressed over the Nubian desert of the central 
Negev only from early Mesozoic times onward. Marine strata of 
Triassic age are known in Makhtesh Ramon and Mount Arif, 
and have also been found in deep drillings at some places of the 
northern Negev. They are furthermore present at A’raf el Na'qa 
in eastern Sinai near the Israel border, and at a few places in 
Jordan. The thickest sequence known reaches more than 500 m 
and is exposed in Makhtesh Ramon. While strata of Scythian 
age have so far been recognized only in Jordan, the outcrops 
of Makhtesh Ramon range from the Anisian to the Norian stage. 
The rock sequence is sandy-shaly in the lower part (Anisian), 
calcareous and shaly in the middle (Ladinian-Carnian), and 
contains an evaporite sequence, mainly of gypsum, in its upper 
part (Norian). These evaporites are also present in the sub- 
surface of Makhtesh Hathira and at some places in Jordan; they 
are absent, however, in A’raf el Na'qa and Mount Arif. No 
Triassic sediments are exposed in Israels’ central and northern 
parts, and no wells have penetrated to this level. Toward the 
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south the Triassic transgression seems to have stopped some- 
where between Mount Arif in the central Negev and Timna near 
the Red Sea. 

After a short regression in the late Triassic, the sea returned 
at the beginning of the Jurassic. The southernmost recognizable 
Jurassic strata are found in Makhtesh Ramon. They are partly 
marine and partly terrestrial and range in age from Liassic to 
Bathonian. In Makhtesh Ramon they overlie the evaporite se- 
quence of the Upper Triassic with a slight angular unconformity. 
This is the first indication of folding movements since Pre- 
Cambrian time. Of approximately 500 m of Jurassic strata no 
more than 800 m are marine. Toward the north this rock sequence 
thickens considerably and becomes more marine in character. 
In Makhtesh Hathira more than 1,000 m of predominantly marine 
Jurassic strata are present, their age ranging from early Jurasssic 
to the Sequanian. Still larger thicknesses of entirely marine 
Jurassic strata are encountered farther to the northwest, in 
northeastern Sinai (Khabra, 1,800 m; Jebel Mughara, 2,000 m) 
and in the southern coastal plain of Israel (Heletz, 2,500 m). 


Although no Jurassic rocks are exposed in central and 
northern Israel, drillings in the Judean Mountains, Mount Carmel 
and southern Galilee have revealed up to at least 1,400 m of 
marine Jurassic strata. 

A thick and entirely marine Jurassic rock sequence is thus 
present in the western and northern parts of Israel, a much 
smaller, partly marine and partly terrestrial sequence in the 
centre, while no Jurassic strata are known in the southern part 
of the country, as well as in most of Jordan. 


Marine sediments of the Jurassic consist mainly of fossili- 
ferous limestones, shales and marls which are often dark and 
partly oolitic. In the north of the country, as well as in Lebanon, 
volcanic material forms a significant part of the marine Jurassic 
section. Among terrestrial sediments variegated (Nubian) sand- 
stones, as well as kaolinitic clays, gypsiferous marls and laterites, 
are prominent. 

At the beginning of the Lower Cretaceous a general uplift 
took place accompanied, in the central Negev, by magmatic 
activity (Ramon, Arif, also A’raf el Na’qa). Igneous rock types 
are highly alkaline and range from effusive nepheline — basalts 
to intrusive nordmarkites. Sedimentation during the early Lower 
Cretaceous is terrestrial in many parts of the country, even as 
far north as the Hula area (northern Galilee). In the southern 
Negev sedimentation was terrestrial throughout the whole of the 
Lower Cretaceous. From the southernmost tip of the country to 
Makhtesh Ramon the thickness of Lower Cretaceous terrestrial 
sandstones rarely exceeds 100 m, but they reach more than 
400 m in the outcrops of Makhtesh Hathira, where minor marine 
intercalations are present. 

Lower Cretaceous strata overlie Jurassic sediments in the 
central and Northern Negev disconformably, and sometimes with 
angular unconformity, pointing to renewed, although slight fold- 
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ing movements at the close of the Jurassic, connected with 
strike-slip faults. 

In the northeastern Negev as well as in Galilee and in 
Lebanon, terrestrial conditions still prevailed during the Neo- 
comian, and marine deposition started only in Aptian time. 

In the Judean Mountains, the Tiberias area and the southern 
coastal plain, however, marine sedimentation was continuous 
through the entire Lower Cretaceous. Sediments of this period 
reach a thickness of about 1,200 m and consist mainly of lime- 
stones and pyritic shales with some sandstones. The marine 
character of this whole sequence, contrasting with the terrestrial 
facies of the early Lower Cretaceous sediments in Galilee and 
Lebanon, ie. in places much farther away from the basement, 
should be attributed to differential tectonic movements. 

During Lower Cretaceous time a continuous change from a 
thin terrestrial sequence in the south to progressively thicker 
and more marine sequence in the west and north can thus be 
observed. Marine sediments of the Lower Cretaceous consist of 
fossiliferous, frequently detritic and sandy limestones, many of 
them containing iron oolites, as well as of dark shales, dolomitic 
limestones and dolomites. Terrestrial sediments are mainly 
variegated, partly lignitic, sandstones, marls, kaolinitic clays, iron 
crusts and conglomerates. 

The marine transgression which started in the northern and 
central Negev in Aptian times reached during the Cenomanian 
all parts of the country, as well as an extensive region surround- 
ing it. From this time and until the end of Middle Eocene large 
thicknesses of marine sediments were laid down all over the 
country. Sedimentation during the Cenomanian was predomi- 
nantly calcareous, with hard, cliff-forming limestones and dolo- 
mites forming the lower and upper parts of the sequence, and 
softer chalk, marls and shales with some flint in the middle part. 
Although subject to certain variations resulting from local tectonic 
effects, the thickness of the Cenomanian rock sequence increases 
on the whole from about 90 m near the Gulf of Eilat to more 
than 600 m in the central and northern parts of the country; 
simultaneously, a progressive change in lithology can be observed, 
gypsiferous strata being prominent in the south, particularly in 
the middle part of the section, but absent in the central and 
northern parts of the country. There, conditions were locally 
favourable for the formation of reefs. 

Turonian formations are on the whole lithologically similar 
to those of the Cenomanian. A general rise of the sea bottom 
occurred at the beginning of Turonian time, creating sublittoral 
conditions over large areas of the Negev. In the synclinal de- 
pressions lagoonal conditions prevailed, leading to the deposition 
of evaporite sediments, mainly gypsum. This type of sedimenta- 
tion is not found in the north. 

This uplift was followed by folding movements which con- 
tinued with varying intensity into the early Tertiary. Sedimen- 
tation from now on mainly reflects the changing pattern of 
synclinal and anticlinal conditions. The higher folds were 
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already partly and temporarily emerged, with a consequent thin- 
ning or wedging out of formations toward structural highs. These 
tectonic influences are more strongly felt in the south where 
sedimentation took place generally in more shallow water, and 
less so in the north near the geosynclinal belt. 

The thickness of Turonian formations, averaging 70 to 80 m, 
is uniform over large parts of the country. A particularly deep 
basin, however, in which Turonian formations reach thicknesses 
exceeding 200 m, can be observed in the southern and central 
Negev (Tsenifim-Eshet basin). In this basin all formations up to 
the Eocene are characterized by their unusual thickness. 

Very small thicknesses of Turonian formations are found on 
some of the anticlinal ridges of the northern and central Negev, 
where they reach only a few metres; locally they are entirely 
missing. Sand lenses of Nubian type sometimes occur in Turonian 
limestones in anticlinal areas. 

Sediments of the Coniacian are restricted to the Tsenifim- 
Eshet basin, where they attain a thickness of about 70 m. Their 
lithology is variable and they comprise hard organogenic, glauco- 
nitic limestones, chalk, marls and shales. In the rest of the 
country, Senonian sediments overlie Turonian formations uncon- 
formably. 

A definite change in the environment of sedimentation took 
place with the advent of Santonian times. Conditions favourable 
for the deposition of chalk and, occasionally, of marl and gypsi- 
ferous shales prevailed. This type of sedimentation continued 
into the Lower Campanian. Tectonic influences are most marked : 
Santonian-Lower Campanian sediments reach up to 170 m in 
synclinal areas but are completely absent in many anticlinal 
regions. 

The Middle and part of Upper Campanian was a time of dis- 
tinctive sedimentation characterized by an abundance of flint 
and phosphates. Tectonic differentiation is very pronounced, with 
small thicknesses of massive flint on structural highs and large 
thicnesses of alternating bituminous flint, chalk and phosphate 
layers in synclinal basins. The phosphate facies of the Negev is 
part of a regional phosphate belt which comprises also the con- 
temporaneous deposits of Syria, Jordan and Egypt, and antedates 
the Tunisian-Maroccan phosphate facies. 

Towards the north both the flinty and phosphatic facies dis- 
appear and in the central and northern parts of the country 
sedimentation during this time was essentially of a chalky, and 
frequently bituminous nature. This predominantly chalky sedi- 
Ban continued into Upper Campanian and Maestrichtian 
ime. 

A general rise seems to have taken place at the end of the 
Mesozoic, as Cainozoic deposits overly older sediments discon- 
formably. Danian strata are typically developed as blue-green 
argillaceous and gypsiferous to calcareous shales, a lithological 
facies known all over the Middle East; they correspond in part 
to the Esnah shales of Egypt. 


Marine sedimentation continued into Landenian and Early 
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Eocene times except in structurally elevated areas in the Negev. 
During this time extensive layers of chalk with flint and some 
shales were laid down. 

A marked subsidence of the entire country took place at the 
beginning of the Middle Eocene leading to a regional marine 
transgression which was second in importance only to that of 
the Albian-Cenomanian. These sediments consist of two types, 
one a hard, crystalline, nummulitic and algal limestone deposited 
on structural highs, the other a uniform white chalk formed in 
basinal areas. 

The major phase of compressional folding ended in Late 
Eocene and was followed by a period of tensional stress. The 
central mountain area which is part of the Syrian arch, was 
warped and uplifted, while both its flanks suffered large scale 
subsidence. Slightly later transversal troughs and depressions 
were formed (Yezreel - Beisan Valley, Beersheba Valley). These 
tectonic conditions have determined the course of sedimentation 
from late Eocene time up to the present; they led furthermore 
in the northern, more faulted, part of the country to widespread 
volcanism of the plateau basalt type. 

Marine sediments of Upper Eocene time are confined to a 
few places in the western part of the country. They consist of 
glauconitic, limonitic and slightly phosphatic shales and marls, 
sometimes highly gypsiferous, as well as of chalky limestones 
and locally of conglomerates. In the same area, some outcrops of 
Oligocene strata are found consisting of fossiliferous detritic 
chalky limestones and chalks and of pyritic and gypsiferous 
calcareous shales. 

From Oligocene time onward the subsidence of the Coastal 
Plain and the Jordan-Arava Rift Valley and the uplift of the 
central mountain area create different sedimentation conditions 
in each of the three regional units. In the Coastal Plain more 
than 1500 m. of bluish-green partly gypseous shales were 
laid down from late Eocene to the end of the Pliocene. The degree 
of subsidence preceding and accompanying the sedimentation 
of these strata must have been on a very considerable scale 
since locally these shales overlie directly Lower Cretaceous 
strata. During Miocene and Pliocene times the sea ingressed re- 
peatedly into the depressions of Galilee and the northern Negev. 
In these marine bays shallow water littoral sediments, chalky, 
sandy and conglomeratic in nature, were deposited. 

In the central mountain area sedimentary processes, since 
late Eocene times, were very local and essentially of a continental 
nature. Following the uplift considerable erosion took place and 
some of the waste material accumulated in intermountain de- 
pressions. The wearing down of the anticlinal ridges locally 
exposed Lower Cretaceous sandstones in some of the erosion 
cirques ,Makhteshim). From this source and possibly from coastal 
dunes along the shores of marine embayments sandy material 
became available which, transported by wind and rivers, accu- 
mulated in the synclinal depressions of the northern Negev. 
In the deeper parts of the Negev synclines as well as in the 
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large basin of southeastern Galilee, lakes were formed in which 
fluvio-lacustrine sediments accumulated. 

The breakdown of the eastern mountain border during early 
Tertiary time led to the formation of the deep Jordan-Arava 
Rift Valley. In this tectonic depression, sedimentation took place 
mainly under brackish water and arid conditions. During Oli- 
gocene and early Miocene times large thicknesses of rock salt 
with some intercalated shales, sandstones and dolomites exceed- 
in 1000 m. in thickness were late down in the Dead Sea area. 
This was followed during late Miocene and Pliocene times by 
the deposition of more than 700 m. of continental shales and 
sandstones. 

During a short interval of the Mio-Pliocene, the sea entered 
the Jordan-Dead Sea depression, locally depositing marls and 
limestones known from the Tiberias and Ein Gedi areas. 

During the Pleistocene the subsidence of the coastal zone 
continued and let to the accumulation of more than 100 m. 
of clastic sediments (sand, sandstones and loams). Four times 
during the Pleistocene eustatic oscillations of the sea-level, mo- 
dified by local tectonic movements, caused marine ingressions to 
submerge the western part of the Coastal Plain. 

In the more humid central and northern parts of the mount- 
ain area a calcareous caliche (Nari) developed during the Pleis- 
tocene from permeable limestones and chalks. 

The continued subsidence of the Jordan-Arava Rift Valley 
during Pleistocene times initiated a new lake cycle starting with 
fresh water deposits and continuing with the brackish sediments 
of the Lisan Lake. Farther north in the Hula area swamps were 
formed owing to the damming up of this part of the Rift Valley 
by basalt flows. Here, peat and gravels were deposited during 
most parts of the Pleistocene. Fresh water travertines and clastic 
talus and deltaic deposits, some of them hundreds of metres 
thick, closed the Pleistocene cycle of sedimentation in the Jordan- 
Arava Rift Valley. 


Sedimentation in Israel since early Cambrian time is thus 
clearly sub-divided into three major periods. The first, extending 
from the early Cambrian to Middle Cretaceous, took place on 
a stable platform which slopes towards the north and north-west 
from the highlands of the Arabo-Nubian Massif in the south. 
Sedimentation is mainly terrestrial in the south of the country, 
but becomes increasingly marine in the central and northern 
areas at least from the early Mesozoic onwards. 

The second period, extending from Albian-Cenomanian to 
late Middle Eocene times, is almost entirely marine and is dis- 
tinguished by the prevalance of calcareous rock types. These 
sediments attain a thickness of about 400 m. in the south, 
but increase to about 1200 m. in the north. This sedimentary 
period coincides on the whole with the time of compressional 
folding movements. 

The third and final period, ranging from late Eocene to 
Recent, is dominated by tensional fault tectonics. Thick marine 
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rock sequences accumulated in the subsiding coastal plain in 
the west, lacustrine, fluviatile and terrestrial sediments of mo- 
derate thicknesses in parts of the central mountain basins and 
evaporite sediments and clastic materials of very considerable 
thickness filled the Jordan-Arava depression in the eastern part 
of the country. 

The succession and chronological relationship of the strati- 
graphic formations throughout the geological history of Israel is 
summarized in the following table. 


A 


ABU HAREIRA SANDSTONE .......... Tertiary (Pliocene) 
(No. 1 on location map). 


Picarp (L.) and SorowoNica (P.) (1936). On the Geology of 
the Gaza - Beersheba District. Bull. Geol. Dept. Hebr. Univ., 
Wolk, hy IN@, 2 


This term was introduced for a hard, cross-bedded sand- 
stone rich in glauconite, from Tel Abu Hareira, halfway between 
Gaza and Beersheba. These beds were first described by E. Hutu 
(1886), who assumed an Eocene age for them (Calcareous Sand- 
stone of Philistia*). Later, various authors attempted to cor- 
relate the sandstones of Tel Abu Hareira with similar ones oc- 
curring in the Foothills and Coastal Plain regions, believed to 
belong to the Pliocene or Diluvium. L. Picarp and P. SoLOMONICA 
(op. eit.) suggested an Astian age. 

The A.H.S. rests upon conglomerates alternating with fine- 
grained, soft, yellow calcareous sandstones, or with white cal- 
careous sandstones containing shells of Glycymeris and Cardium. 

The maximum thickness of the A.H.S., together with the 
underlying conglomerates, is 20 to 30 m. 


ABU TREIFE SERIES ...... Upper Eocene or Oligocene (?) 
(No. 2 on location map). 


BENTOR (Y.) and Vroman (A.) (1951). The Geological Map of 
the Negev 1: 100,000, Sheet 18: Ovdat. Tel Aviv (in Hebrew). 


A sequence, more than 150 m thick, of variegated, partly 
calcareous sandstones, with flint splinters and subordinate 
amounts of red and green shales, gypsiferous marls, hard lime- 
stones and dolomites. A base conglomerate is normally present. 

In all its outcrops it overlies disconformably Middle Eocene 
strata. Its upper limit is always formed by an erosion surface. 

The A.T.S. is known from three localities in the Central 
Negev; its type area is Wadi Abu Treife on the Ovdat Plateau. 

In the type area the base conglomerate is only 0.5 m thick, 
but it attains a thickness of 80 m in other localities. It consists 
of large subangular pebbles, mainly of Eocene limestone and 
Mishash flint (see Mishash Formation), strongly cemented by 
red, sandy argillaceous limestone. 

The sequence is of fluvio-lacustrine origin and contains no 
fossils. 

Because of its stratigraphic position, a Paleogene, and more 
specifically a late Eocene or Oligocene age, has been attributed 
to this sequence. 
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ACTAEONELLEN KALK ............... Upper Cretaceous 


See : Mizzi Helu. 


ACTAEONELLA- FLINT BEDS A er Turonian 
(No. 3 on location map). 


Picarp (L.) (1938). The Geology of New Jerusalem. Bull. 
Geol. Dept. Hebr. Univ., Jerusalem, vol. 2, no. 1. 

Synonym: Kieselige Schneckenbank (O. FRaas, 1867, Geolo- 
gisches aus dem Orient. Jahreshefte des Vereins fuer Vater- 
laendische Naturkunde in Wuerttemberg, Jahrg. 23). 


The term A.F.B. refers to a sequence, 5 to 10 m thick, of 
marine lithographic limestone containing flint concretions, found 
in the vicinity of Jerusalem. The fossils, mainly Actaeonella sa- 
lomonis Fraas and Nerinea sp. var., are completely silicified. 

The sequence is under- and overlain by lithographic lime- 
stones devoid of flint and poor in fossils. 

The original description refers to a locality near the police 
camp in Wadi Joz on the eastern outskirts of Jerusalem (see 
also Mizzi Helu). 


AKKA (Tertiary shell tufa of...). 
See: Tertiary shell tufa of Akka. 


ALBIAN areno 23 vx 5 ee Lower Cretaceous 


Braxe (G.S.) (1935). The Stratigraphy of Palestine and Its 
Building Stomes. Printing and Stationery Office, Jerusalem. 


Marine strata of Albian age were first described by G.S. 
BLAKE from various places in the Judean and Shomron Mount- 
ains, as well as from Galilee (Ramallah, Wadi Farah, Biq'at Bet 
Netofa — Battauf, Jebel Arus, Wadi Sellamah south of Safad, 
Menara-Hunin west of the Hula Depression). The rock sequence 
of Albian age varies in thickness from 100 to about 180 m. The 
dominant rock types are gray or yellow, frequently ferruginous, 
thin bedded or massive limestones alternating with clay and 
marl, and occasionally calcareous, oolitic, red and yellow sand- 
stones. Typical fossils are: Kmemiceras syriacum v.d. Buch, 
Epiaster blanckenhorni Mant., Enallaster cf. constrictus Four- 
teau, Pholadomya depacta Hamlin, « Ceromya » cf. sinuata Ham- 
lin, Meretrix libanotica (Fraas), M. cf. obruta (Conr.), Cardium 
syriacum Conr., Trigonia distans Conr., Arca longa Conr., Pleu- 
rotomaria cf. perspectiva (Mant), Nucula submucronata Conr. 

These strata of Albian age overlie, generally conformably, 
marine beds of Aptian age, and underlie conformably marine 
Cenomanian strata. In the Ramallah area, however, G.S. BLAKE 
(op. cit.) found Upper Albian strata overlying unconformably 
beds of early Albian age. 

The uppermost Lower Cretaceous (Upper Albian) strata at 
Hunin were regarded by G.S. BLAKE (op. cit) as Vraconian *. 
(See also Knemiceras syriacum beds *). 

Strata of Albian age attain considerably greater thicknesses 
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in sub-surface sections in the southern Coastal Plain (320 m at 
Heletz (P. GRADER and Z. Reıss, 1958)). At Heletz the Albian 
sequence is composed mainly of shales, shaly limestones, dolo- 
mites and detritic limestones. 

In the northern and central Negev, marine strata of Albian 
age are thinner and appear as marine intercalations in a pre- 
dominantly terrestrial Nubian sandstone sequence (First*, Se- 
cond *, Third Marine Intercalations *, Yellow Cuesta*, Orange- 
Coloured Cuesta *). 


ALT-ALLUVIALE JARMUQ-SCHOTTER ....... Pleistocene 


See: Naharaim Gravel. 


AMMONITES SYRIACUS (Zone des...). 


See: Zone des Ammonites syriacus. 


AMHAM GRANITE PORPHYRY ........... Pre-Cambrian 
(No. 4 on location map). 


BENTOR (Y.K.) and Vroman (A.) (1955). The Geological Map 
of Israel, 1: 100,000, Sheet 24. Eilat. G.S.L, Jerusalem. 


An igneous rock body composed of medium grained, deep 
red to dark gray, porphyritic granite, strongly affected by hydro- 
thermal alteration. The rock is composed mainly of orthoclase, 
largely transformed into iron oxides, quartz, and small amounts 
of ferro-magnesium minerals altered to chlorite and carries 
persistently hydrothermal calcite. The A.G.P. occurs in the Am- 
ram Mountains (Jebel Hindis) north of Eilat and is overlain 
unconformably by a thick sequence of acid volcanic flows. 


ANCIENS DEPOTS DE LA MER MORTE ...... Pleistocene 
See: Lisan Formation. 
ANCIENT DEPOSITS OF SALT SEA .......... Pleistocene 


See: Lisan Formation. 


ANISTAN OG rure NEUE S ee eos, EU Middle Triassic 


BROTZEN (F.) (1956). Stratigraphical studies on the Triassic 
vertebrate fossils from Wadi Raman, Israel. Arkiv for Mineralogi 
och Geologi, Kungl. Svenska Vetenskapsak, vol. 2, no. 9, Stock- 
holm. 

L.R. Cox (1932) suggested the possibility of an Anisian 
(Lower Alpine Muschelkalk) age for the Beneckeia-bearing 
fossiliferous limestones of Wadi Hesban (Jordan). Lithologically 
similar strata at Araf el Na'qa (Sinai) have been assigned to the 
Lower Anisian (binodosus) by G. ed D Din H. Awap (1946). 

A thick sequence of marine Triassic strata crops out in Makh- 
tesh Ramon. F. BROTZEN (op. cit.) attributed part of this sequence 
to the Anisian. He distinguished the following sub-units : 

(1) The upper part of the Beneckeia Beds*, consisting of 
gray and green shales and shaly sandstones; 
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(2) The sub-unit overlying the Beneckeia Beds, which con- 
sists of 34 m of shales and cross-bedded sandstones and contains 
interlayered beds of black limestone rich in Myalina ramanensis 
Brotzen. F. Brorzen (op. cit.) correlated this sub-unit the bino- 
dosus-zone of the Anisian. 

(3) The lower 20 m of the next higher sub-unit, the so-called 
Ceratites Beds * composed of alternating limestone and clay beds. 
F. Brorzen (op. cit.) correlated these strata with the Upper 
Anisian trinodosus-zone. 

According to A. PanNEss (in press), not only the upper part, 
but the whole of the Beneckeia Beds, as well as the underlying 
40 m of shales and sandstones, rich in plant remains at the base 
of the sequence, should be attributed to the Anisian stage, while 
the Ceratites Beds at the top of the sequence already belong to 
the Lower Ladinian *. 

The total thickness of the Anisian strata in Makhtesh Ramon 
is, according to A. PARNESs (in press), 99 m. These strata overlie 
quartzites and silts attributed by F. BROTZEN (op. cit) to the 
Scythian*, and underlie conformably, limestones and marls of 
Ladinian * age. 

M. AvNIMELECH (1958) attributed an early Anisian age to 
black, bituminous, pyritic shales and detritic limestones en- 
countered in the deep bore of Tel Yeruham, at a depth bet- 
ween 2,600 and 2,650 m. These strata carry Beneckeia sp., Myo- 
phoria sp., and Dielasma sp. 


ANTETHYRRENIAN ee ee Quaternary 


See : Pleistocene. 


APTIAN: 20... 5:6 P en EE Lower Cretaceous 


Braxe (G.S.) (1935). The Stratigraphy of Palestine and its 
Building Stones. Printing and Stationery Office, Jerusalem. 


Marine strata of Aptian age were first described by G.S. 
BLAKE from central and upper Galilee (Jebel Arus near Safad, 
and Hunin, west of the Hula Depression). 

The dominant rock types are argillaceous, sometimes fer- 
ruginous, gray and yellow limestones, and subordinate amounts 
of yellow and red sandstones. A. NEvo (1956, unpublished) des- 
cribed the marine Aptian sequence cropping out at Rami (cen- 
tral Galilee); its thickness is 300 m, and it is composed of green- 
ish, oolitic and dense white limestone, and shales rich in 
Orbitolina. The thickness of the Hunin sequence is 400 m. The 
fauna quoted by G.S. Braxe (op. cit.) and determined by L.R. 
Cox includes the following characteristic species: Neithea cf. 
morrisi (Pict. and Camp.), Trigonia undulatocostata Blanck., Tri- 
s cf. pseudocrenulata Noetl., Amauropsis subcaniculata Ham- 
in. 

Wherever the base of the sequence is exposed in Galilee, 
the strata overlie disconformably continental sandstones of Neo- 
comian *age. 
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Similar thicknesses have been observed in sub-surface sect- 
ions of Aptian age in the southern Coastal Plain. Units LCrIII,- 
LCrIII, at Heletz have a combined thickness of 365 m and con- 
sist mainly of argillaceous, oolitic limestones (P. GRADER and 
Z. Reiss, 1958). Here the sequence overlies conformably marine 
beds of Barremian * age, and underlies, also conformably, marine 
Albian * strata. 

In the northern and central Negev marine Aptian rocks are 
known as thin limestone and marl intercalations in continental 
Lower Cretaceous sandstones (Kurnub Sandstone *). 

No marine Aptian strata are known in the southern Negev. 


AQUITANTAN Sn EN EM oe Deme Oligocene 

AVNIMELECH (M.) (1936). Etudes géologiques dans la région 
de la Shéphélah en Palestine, Grenoble. 

An Aquitanian age has been attributed by M. AvNIMELECH 
to part of the limestones, chalks and sandy marls exposed near 
Ramla, recorded as Oligocene* by G.S. BrakE (1928), and placed 
by L.R. Cox (1934) into the Upper Oligocene (Chattian). The 
fauna includes Pectenids, gastropods, Nautilus, Lepidocyclina, 
Miogypsina, Operculina, etc., and has been listed by M. Avnı- 
MELECH (op. cit.) and L.R. Cox (op. cit.). 

Strata of Aquitanian age were also recorded from the south- 
ern part of the Shefela region (Beth Govrin-Iraq el Manshiyeh) 
by M. AVNIMELECH (op. cit). The Aquitanian strata seem to 
attain a thickness of not more than about 10 m, and they rest 
unconformably on older formations. Stampian *-Aquitanian 
strata were also recorded from the Megiddo region (M. Avni- 
MELECH, 1939). 


ARAVA CONGLOMERATE ............... Upper Pliocene 
(No. 5 on location map). 


BENToR (Y.) and Vroman (A.) (1957). The Geological Map 
of Israel 1: 100,000, Sheet 19: Arava Valley. G.S.L, Jerusalem. 


A loosely cemented conglomerate of perfectly rounded hard 
rocks, mainly Eocene and Turonian limestones, Mishash * flint 
and, occasionally, Lower Cretaceous basalt and Precambrian 
quartz-porphyry, in a reddish sandstone matrix. It contains 
lenses of very hard, light gray, granular sandstone, rich in rede- 
posited glauconite. 

The A.C. covers large areas along the western margin of 
the Arava Rift Valley, from the Dead Sea to the Paran Valley. 

Its thickness is 3 to 7 m along the mountain border, and 
decreases eastward in the direction of the central Arava. 

The A.C. is transgressive. It usually overlies unconformably 
the Hatseva Formation * and in some places Cretaceous or Eo- 
cene strata. It is overlain unconformably by the Samra Format- 
ion * of early Pleistocene age, or by the Middle Pleistocene Lisan 
Formation *. 

The A.C. is of fluviatile origin and devoid of fossils. A late 
Pliocene age has been attributed to it. 
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ARGILLE A «CORBULA ERETZISRAELENSIS» SHALEM 
Middle Cenomanian 
See: Argile e marne argillose. 


ARGILLE E MARNE ARGILLOSE .... Middle Cenomanian 
(No. 6 on location map). 


SHALEM (N.) (1925). Sopra una nuova fauna cenomaniana 
della Palestina. Rendiconti R. Accad. Nazion. Lincei, vol. 2, ser. 6, 
fasc. 2. 


Name applied by N. SHarEM to clays and marls, about 6 m 
thick exposed in the Jerusalem area and containing a rich mega- 
fauna (Exogyra columba, Cardita forgemoli, Dosinia delettrei, 
Pholadomya vignesi, Corbula eretzisraelensis, Turbo magnolfae, 
Scalaria grilli, Fusus, Chrysodomus, Holectypus larteti, Vermes, 
etc.). 

These strata have been subdivided by N. SHALEM (op. cit.) 
into two parts: a lower part, called by him Argille a Corbula 
eretzisraelensis Shalem and an upper part, referred to by him 
as Marne argillose di Motza. 

L. Picarp (1938b) states that the A.M.A. are identical with 
the Moza-marls *. The latter are, therefore not identical with 
the Marne argillose di Motza, which form part of the Moza-marls 
of L. PICARD. 


ARGOVIAN RAW IIT T Upper Jurassic 


Hupson (R.G.S.) (1958). The Upper Jurassic Faunas of 
Southern Israel. Geol. Mag., vol. 95, no. 5. 


This stage-name has been used by R.G.S. Hupson for his 
Shuqraia Limestones with Marl, which correspond to part (about 
60 m) of the Kurnub Limestone* (Callovian-Sequanian) of 
Makhtesh Hathira. 


ASPHALT-KALKE "wx. Maestrichtian 
See: Hajar Musa. 
AST TA Nee OU oem TE Pliocene 


BLANCKENHORN (M.) and OPPENHEIM (P.) (1927). Neue Bei- 
träge zur Kenntnis des Neogen in Syrien und Palästina. Geolo- 
m und Palaeontologische Abhandlungen. Neue F olge, vol. 15, 
asc. 4. 

M. BLANCKENHORN and P. OPPENHEIM placed a sequence of 
soft chalks from Yagur (Yajur facies *) into the Middle Pliocene 
(Astian). These chalks are overlain by coarse brecciated lime- 
stones. The faunal assemblage recorded by L. Prcarp (19283) 
includes : Pecten flexuosus Pol, Pecten benedictus Lmk., Lucina 
cf. collumbella Lmk., Lucina cf. multilamellata, Lucina. leucoma 
Turt., Elphidiwm sp., Gryphaea cochlear Pol, Leda pella Linn. 
Callistotapes vetulus Basterot, Tellina nitida Poli, Vernerupis 
irus irus Linn., Trachicardium multicostatum Brocchi. 
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Cross-bedded glauconitic or calcareous sandstones, conglo- 
merates, marls, chalks and coarse limestones occurring in the 
southern Coastal Plain are, according to L. Picarp and P. SoLo- 
MONICA (1936) identical with the Abu Hareira * (Hureira) facies 
in the south. They crop out along a line 100-300 m above sea- 
level from Tell Abu Hureira through Tell es Safi to Hulda. The 
thickness is not more than 20-30 m. 

The faunal assemblage includes: Glycymeris sp., Cardium 
sp., Callista pedemontana Ag., Callistotapes cf. vetulus Basterot, 
Pecten erythraensis Shaw, Flabellipecten flabelliformis (Brocchi), 
Ostrea cucculata Brocchi, Ostrea cochlear Poli, Ostrea gryphoides 
(Schl.) var. gingensis, etc. 


B'AJOCTANE EN rede ere pus E E a Middle Jurassic 


Cox (L.R.) (1925). A Bajocian-Bathonian Outcrop in the 
Jordan Valley and its Molluscan Remains. Ann. Mag. Nat. Hist., 
ser. 9, vol. 15. 

L.R. Cox and H.M. Murr Woop described Bajocian fossils 
[Cymatorhynchia quadriplicata (Hartmann), Lobothyris ventri- 
cosa (Davidson) | from yellow limestone intercalated in « Nubian 
Sandstone » in the gorge of the Yabbok River (Wadi Zerka) in 
Jordan. 

Y. BENTOR and A. Vroman (1951b) described from Makhtesh 
Ramon, Negev, a sequence, 50 m thick, of marine red and yellow 
fossiliferous sandstones and limestones (Brown Cuesta *), under- 
lain by continental sands and clays with plants (Main Nubian 
Sandstone *), and overlain by sandstones (Upper Nubian Sand- 
stone *). The marine sequence was believed to be of late Juras- 
sic age. The subsequent examination of the fossils, mainly from 
the middle part of the sequence, containing Stephanoceras, 
Ermoceras, Kallirhynchia, Trigonia (costata group), etc., showed 
that in lithology and fauna the lower 38 m of the marine beds 
are comparable with the gray and yellow limestone and marl 
beds of Gebel Aroussieh in Sinai (H. DouviLLe, 1916), and should 
be regarded as Middle to Upper Bajocian. 


BARREMIAN S35. a TEE oe eee Lower Cretaceous 


GRADER (P.) and Reiss (Z.) (1958). On the Lower Cretaceous 
of the Heletz area. G.S.I. Bull., no. 16. 


The term Barremian has been applied to a marine sub- 
surface formation (Units L.Cr.llc and L.Cr.IId) of sandstones 
and shales, partly pyritic and oolitic, with some dolomites and 
lignite, occuring in the Heletz area. The fauna occurring in these 
strata includes Heteraster, Choffatella, Trocholina, etc. 

The contact with the overlying Aptian * and the underlying 
Hauterivian * strata is gradational. 

The average thickness is approximately 140 m. 

Strata of Barremian age have been recognized in the sub- 
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surface throughout the southern part of the Coastal Plain of 
Israel. 


BARTONIAN (illic Seas ee SUERTE E Upper Eocene 


AVNIMELECH (M.) (1943). Lower Tertiary Aturia from Pa- 
lestine, Journ. Paleontology, vol. 17, no. 1. 


Chalks and limestones, carrying Aturia rovasendiana Parona 
have been placed by M. AvNIMELECH into the Bartonian (ie. 
Lower Priabonian *). Bartonian foraminifera have been record- 
ed by Z. Reıss (1952, 1957b) from various regions of Israel. 


BASE CONGLOMERATE OF HATSEVA FORMATION 
Lower (?) Miocene 

(No. 7 on location map). 

BENTOR (Y.) and Vroman (A.) (1954). The Geological Map 
of the Negev, 1: 100,000, Sheet 16: Mount Sdom. Tel Aviv (in 
Hebrew). 

Synonym: Neogene Conglomerate (Y. BENTOR and A. Vro- 
MAN, 1951, The Geological Map of the Negev 1:100,000, Sheet 18: 
Ovdat. Tel Aviv) (in Hebrew). 

A boulder conglomerate of large to medium sized sub-angu- 
lar blocks, mainly of Cretaceous limestone and dolomite, 
Mishash * flint and Eocene limestone; locally it contains a few 
pebbles of Lower Cretaceous « Nubian » sandstone; it is strongly 
cemented by white to reddish, hard, occasionally chalky or 
sandy, limestone. 

The conglomerate overlies unconformably rocks of Ceno- 
manian to Eocene age. It is overlain with gradational contact by 
the Lower Hatseva Stage*. 

The conglomerate varies in thickness from 1 to more than 
60 m. It occurs in most of the synclines of the northern Negev 
and in the Arava Rift Valley north of Wadi Paran. Frequently 
it forms the tops of buttes and mesas (Mount Arahot) or builds 
flat inter-mountain plains (Plain of Sde Boker). 

The conglomerate is devoid of fossils, but Ostrea gingensis 
Schloth. has been found in the overlying Hatseva Formation *. 
An early Miocene age is thus probable for the conglomerate. 
It is partly marine, partly fluvio-lacustrine in origin. 


BASISLEHMEFA TS ee ee eee Pleistocene 
(No. 8 on location map). 


Picarp (L.) (1932). Zur Geologie des Mittleren Jordantales. 
Zeitschr. Deutsch. Palaestina Ver., vol. 55. 


Reddish, continental, terra-rossa-like clays and loams of 
unknown thickness from the Jordan Valley, between Tiberias 
and Beth Shean (Beisan). 

The beds are underlain by a calcareous breccia rich in 
Melanopsis (Melanopsisstufe *) and topped by gravel beds 
(Naharaimschotter *). The age is given as early Quaternary. 
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BATHONIAN raten ee ee te oe Jurassic 


Cox (L.R.) (1925). A Bajocian-Bathonian Outcrop in the 
Jordan Valley and its Molluscan Remains. Ann. Mag. Nat. Hist., 
ser. 9, vol. 15. 

L.R. Cox (op. cit.) and H.M. Murr-Woop (1925, ibid.) des- 
cribed a Bathonian fauna (Eudesia, Avonothyris, Heligmus) from 
fossiliferous limestone found near the Yabbok River (Wadi 
Zerka) in Jordan. This sequence is similar to another of Batho- 
nian age described from Sinai (J. CONYAT-BARTHON and H. Dou- 
VILLE, 1913). 


In Israel, a sequence, 10 m thick, of marine marls, clays, 
shales, limestone and sandstones of Bathonian age, crops out in 
Makhtesh Ramon. These strata overlie conformably the marine 
Brown Cuesta * of Bajocian * age and underlie either continental 
sandstones of Nubian type or, unconformably, the base conglo- 
merate of the Lower Cretaceous sandstones. J. BENTOR and 
A. Vroman (1951b) placed this sequence into the Upper Jurassic. 
Their fauna was re-examined by A. ParRNEss (unpublished), who 
determined Acrosalenia sp., Tubithyris cf. globala J. Sow, Leda 
decorata H. Douv., suggesting a Bathonian age. 


BENATA VYAQUBIGRAVEL acm i 0 5. cir Pleistocene 
(No. 9 on location map). 


STEKELIS (M.) and Picarp (L.) (1937/8). Jisr Banat Yaqub, 
Quart. Dpt. Antiquities, Palestine, vol. 6, no. 3-4 & 7, Jerusalem. 


This name was given by M. SrEkELIs and L. Prcanp to layers 
discovered while excavating in the Jordan riverbeds next to the 
Benat-Yaqub bridge. The layers are 3-4 m thick, and consist 
of a lower and an upper layer of gravel, with 50 cm of yellow- 
green clay between them. The lower gravel layer contains late 
Abbevilian (early Acheulean) artifacts made of basalt. In the 
clays, worked flints of late Acheulean, and in the upper gravel 
layer, worked flints of Levalloisian age were found. 

The two Acheulean layers carry : 

Elephas aff. trogontherii, Vivipara aff. apamea, Melanopsis 
buccinoidea. 

L. Picarp (1952) considers the B.Y.G. to be an early Pleis- 
tocene deposit or to belong to the transitional period between 
the early and middle Pleistocene (Pluvial A or the following 
Interpluvial). The B.Y.G. is synchronous with the Hatsor Gravel *, 
Naharaim Gravel*, Hula series * (part) and Melanopsis stage * 


(part). 


BENECKEIA BEDS. ses near Middle Triassic 

(No. 10 on location map). 

BnorzEN (F.) (1956). Stratigraphical studies on the Triassic 
vertebrate fossils from Wadi Raman, Israel, Arkiv for Mineralogi 
och Geologi, Kungl. Svenska Vetenskapsak., vol. 2, no. 9, Stock- 
holm. 

This name was used by F. Brorzen for a sequence of sand- 
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stones, yellow-greenish shales and gray limestones (maximum 
thickness 40 m) in Makhtesh Ramon, Negev, bearing numerous 
Beneckeia sp., Nautilus, Myalina beneckei Brotzen, Myophoria 
vulgaris (Schloth.), M. laevigata (Zieten), Gervillia, Lingula and 
remains of reptiles and fishes (Psephosaurus mosis Brotzen, Pla- 
codus, Hybodus, etc.). The sequence overlies sandstones, black 
and red clays and some limestone beds, containing Myalina 
beneckei, Lingula, wood and other plant remains. It is overlain 
by sandstones with intercalated black limestone, built entirely 
of Myalina ramanensis Brotzen. 

F. Brorzen believed that the B.B. of Ramon represents the 
whole range of the genus Beneckeia and belongs to the Upper 
Scythian * - Lower Anisian *. 

A. Parnes (in press) considers the Beneckeia of Ramon 
to be all of the same type and to belong to the group of Be- 
neckeia buchi (Alb.) Dunker. They are regarded, for paleonto- 
logical reasons, as somewhat younger than the Lower Muschel- 
kalk species of Germany. Consequently the whole sequence of 
the B.B. together with the underlying sandstone, which carry 
a fauna identical with that of the B.B. are regarded as early 
Anisian in age. 


BERRIASIAN ER eee Lower Cretaceous 


GRADER (P.) and Reıss (Z.) (1958). On the Lower Cretaceous 
of the Heletz Area. G.S.I., Bull. no. 16. 


A sequence of about 150 m of black, calcareous shales with 
minor sand intercalations, occurring in the sub-surface of the 
Heletz area has been placed in the Berriasian. These strata form 
part of the Unit L. Cr.I of P. GRADER and Z. Reıss (op. cit.) re- 
garded as of Tithonian *-Berriasian age. They contain Berria- 
selline ammonites, Trocholina, Epistomina, etc. 

Shales of Berriasian age have been found over wide areas 
in the sub-surface of the Southern Coastal Plain of Israel (see 
also Portlandian and Lusitanian). 


BESANIEHASSESL CTI 7-77 ODD Pleistocene 


See: Kalksinter von Besan. 


BET-IBHIN CHALK ar; v on ee Tertiary 


See: Bet Jibrin Series. 


BET-JIBRIN SERIES. eee Tertiary 
(No. 11 on location map). 
PicarD (L.) and Soromonıca (P.) (1936). On the Geology of 


the Seen District. Bull. Geol. Dept. Hebr. Univ., vol. 1 
no. 2. | 


Synonyms: Jibrin facies, Jibrin Series, Bet-Jibrin Chalk 
(L. PICARD and P. SoLoMmoNIcA, ibid.). 
This term was applied to a compact, unstratified, fine-grained 
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chalky limestone, poor in fossils, occurring in the foothills region 
of Beth Govrin (Bet Jibrin) and first described from the village 
of Deir Nakhas on the old Beth-Govrin - Hebron road. 

The age of these beds is given as late Eocene to Oligocene. 
They are underlain by white chalk with large flint lenses or by 
glauconitic limestone. The overlying beds have not been described 
from this locality. Elsewhere, chalks similar to the B.J.S. are 
overlain either by marly-sandy layers containing Nummulites 
and Operculina or by Oligocene chalks referred to by the authors 
as Zeita - Qubeibeh facies *. 

The term Bet-Jibrin Series and its synonyms have apparently 
been used for any chalk without flint overlying the flinty lime- 
stones of Eocene age. 


BIBRASSEHIBSQ- Weer E EE ER Pliocene 
(No. 12 on location map). 


Pıcarp (L.) (1943). Structure and Evolution of Palestine. 
Bull. Geol. Dept., Hebr. Univ., vol. 4, nos. 2-3-4. 

A sequence of brackish, yellow and gray marls, interspersed 
with gypsum beds, up to 20 m thick and overlain by fresh-water 
limestones, partly oolitic, which carry Hydrobia fraasi Blanck. 

The sequence is about 100 to 150 m thick. Its base is nowhere 
exposed. 

The age of the B.S. is given as Pliocene, and in part as 
Lower-Middle Pliocene. 

The type area is Wadi Bira in southeastern Galilee. 


BITUMINOUS LIMESTONE OF NEBI MUSA . Maestrichtian 
See: Hajar Musa. 


BIFACKRACUESTA MA TT ee tee ee Neocomian 

(No. 13 on location map). 

BENTOR (Y.K.) and Vroman (A.). The Geological Map of 
Israel 1 : 100,000, Sheet 16: Mount Sdom. G.S.I., Jerusalem. 

This sequence of rythmic sediments consists of black limo- 
nitic sandstones, white silt and white to gray kaolinitic clay. It is 
13 m thick and contains 15 repetitions of these rock types, in the 
same cyclic order. 

The type area is Makhtesh Hatsera, where it forms the 
lower part of sub-unit LK, *. It overlies the First * and under- 
lies the Second Sandstone Sequence *. The clay layers contain 
plant remains, which indicate fresh water deposition. 

The sequence is the stratigraphic equivalent of the Second 
Iron Crust * in Makhtesh Hathira. 


BLAUTON DER HAIFA BUCHT .............. Quaternary 
Picarp (L.) (1931). Tektonische Entwicklungsphasen im 
Nordlichen Palästina. Zeitschr. Deutsch. Geol. Ges., Berlin, 
vol. 83. 
This name was given by L. Picarp to marine blue-gray 
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sulfidic and organic clays, underlying the recent dunes * and 
Chamra * of the Haifa plain. L. Prcarp (1943) includes under 
the term Blue Clay other clay horizons, known from Haifa 
plain borings at depths of 0, -10, -42, -95 m. They are interstra- 
tified with gray-green sand and overlie Pliocene sediments. 

The clay contains Cardium sp., Donax sp., Cerithium sp., 
Lucina sp., Conus sp., etc. and foraminifera. 


BROWN CUESTA TS ee in oe eee Bajocian 
(No. 14 on location map). 


BENTOR (Y.) and Vroman (A.) (1951). The Geological Map 
of the Negev 1 : 100,000, Sheet 18 : Ovdat. Tel-Aviv (in Hebrew). 


A marine littoral sequence, 15 to 20 m thick, consisting of 
partly calcareous sandstones, shales, marls, clays, limestone, 
oolitic limonite and alunite layers. The sequence is frequently 
intruded by sills. It is very fossiliferous and carries among 
others: Stephanoceras humphriesianus (d’Orb.), Teloceras sub- 
coronatum Oppel, Pheladomya orientalis Douvillé, Trigonia cf. 
culloni Lycett, Alectryonia cf. asellus Merian, Mactromya deserti 
Douvillé, Kallirhynchia sp. as well as Crinoidea, Coralla and 
Gastropoda. 

The B.C. is underlain unconformably by terrestrial Nubian 
sandstones * of Jurassic age,and overlain conformably by marine 
sandstones, marls clays, shales and limestones of Bathonian * age. 
In many places the sequence is overlain unconformably by Lower 
Cretaceous basalt flows or by the base conglomerate of the 
Nubian sandstone sequence * of early Cretaceous age, or is cut 
out altogether. 

Originally believed to belong to the Upper Jurassic, the 
B.C. has recently been shown (A. Parnes, unpublished) to 
belong to the Bajocian. 


BUCHICERASSTUFE. 


See : Zone des Ammonites syriacus. 


BUNTER ee Gr fas es ee Lower Triassic 
See : Scythian. 


BURDIGALIAN MERE sue ER HE TEN Miocene 


AVNIMELECH (M.) (1936). Etudes géologiques dans la région 
de la Shéphélah en Palestine. Grenoble. 


A possible Burdigalian age was attributed to crystalline 
compact glauconitic and sometimes sandy limestones,cropping out 
at El Qubeibe and Iraq el Manshiye (South Shefela) recorded 
earlier by G.S. Braxe (1928) and placed by him into the Miocene. 
These rocks are underlain by the Zeita Series *. The faunistic 
assemblage includes : Nephrolepidina tournoueri H. Lemoine and 
R. Douvillé, Lepidocyclina, Heterostegina, Amphistegina, Oper- 
culina, Miliolidae and Pecten. 
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Later L. Pıcarp and M. AvnImELEcH (1937) included these 
strata in the Aquitanian* and stated that a direct transition 
from Aquitanian to Burdigalian is nowhere to be found. L. Pı- 
CARD (1943) states that marine Burdigalian deposits are lacking 
in the whole of Palestine. 


CAINOZOIC (Cenozoic) „m Paleocene to Recent 


Formations fo Paleocene “(including the Danian *) to Holo- 
cene age are often referred to as Cainozoic. The Mesozoic- 
Cainozoic boundary is regarded at present to coincide with that 
between the Maestrichtian * and the Lower Paleocene (Danian). 


OAA BRIAN De a v cis, ce cone torn era I tees E Pliocene 


Picarp (L.) (1943). Structure and Evolution of Palestine, 
Bull. Geol. Dept. Heb. Univ., Jerusalem, vol. 4, nos. 2-3-4. 

L. Picarp considered the possibility of comparing part of the 
Palestinian Pliocene with the Calabrian of Southern Europe. 
M. AvNIMELECH (1951), recognized a Calabrian transgression in 
the subsurface of the coastal zone at Tel-Aviv. Y. IrzHakr (in 
press), believes hat rocks of littoral character, overlying in some 
parts of the Coastal Plain, the Plaisancian-Astian Sakiebeds *, 
were probably deposited during the Calabrian. 


CALCAIRE ASPHALTIQUE DE NEBI MUSA. 


See: Hajar Musa. 


GALCAIRE or COUCHES a LEDA ee.: Campanian 


LARTET (L.) (1869). Essai sur la Géologie de la Palestine et 
des contrées avoisinantes, etc. Ann. Sci. geol., 1'* an., pt. 1, Paris. 


Name applied to soft chalks, exposed mainly in Judea, which 
are rich in bivalves, especially Leda. 


CALCARE A CERITHIUM ELIAS ..... Lower Cenomanian 


See: Calcare inferiore a Radioliti. 


CALCARE A NERINEA COCHLAEFORMIS 
Lower Cenomanian 


See: Calcare inferiore a Radioliti. 


CALCARE DERIASSINICO A LASTRE . Upper Cenomanian 


See : Der Jasini. 


CALCAIRE MELEKE (REALE) ........ Upper Cenomanian 
See : Meleke. 
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CALCARE MISI HILU (DOLCE) Ir nen Turonian ? 


See : Mizzi helu. 


CALCARE MISI YAHUDI 222. mn. Upper Cenomanian 
See : Mizzi jehudi. 


CALCAREOUS SANDSTONE OF PHILISTIA ..... Tertiary 
No. 15 on location map). 


Hutu (E.) (1886). Memoirs on the Geology and Geography 
of Arabia, Petraea, Palestine and adjoining districts. Survey of 
Western Palestine, Pal. Expl. Fund. London. 

Under this term E. Hurt described a calcareous sandstone 
from Tel Abu Hareira on the Gaza-Beersheba road, named later 
by L. Prcarp and P. SorowoNica (1936) Abu Hareira Sandstone *. 

E. Hurr assumed for these sandstones a late Eocene age, 
pointed out, however, that the evidence for this age determina- 
tion is insufficient. 

He considered other outcrops of sandstones between Beer- 
sheba and Jaffa to belong to the same formation. 


CALCARI A PTERODONTA DEFFISI .. Upper Cenomanian 
(No. 16 on location map). 
SHALEM (N.) (1925). Il Cenomaniano ad occidente di Gerusa- 
lemme. Boll. Soc. Geol. Ital., vol. 44, fasc. 2. 


This name has been given by N. Smarem to limestones 
carrying Exogyra columba, E. flabellata, Pyconodonta capuloides, 
Pterodonta deffisi, Harpagodes heberti, Stombus sp. Heterodia- 
dema libycum, Orbitolina, etc. and occuring between the Marne 
e calcari ammonitiferi * above and the Argille e marne argillose * 
below in the Jerusalem area. Their thickness is about 70 m. 


CALCARI INFERIORE A RADIOLITI ... Lower Cenomanian 
(No. 17 on location map). 


SHALEM (N.) (1927). La Creta Superiore nei dintorni di Ge- 
rusalemme. Boll. Soc. Geol. Ital, vol. 46, fasc. 2. 

This name has been applied by N. SHALEM to dolomites and 
dolomitic limestones with quartz and flint concretions containing 
Eoradiolites lyratus Conr., Hemiaster sp., Strombus sp., Echino- 
conus sp., Nerinea cochlaeformis and Cerithium elias, occurring 
in the Jerusalem area and referred to the Lower Cenomanian. 
The total thickness of these strata is about 450 m, of which the 
lower 350 m have been termed by N. SHALEM (op. cit.) Calcari a 
Cerithium elias Boehm while the upper 100 m have been called 
by this author Calcare a Nerinea cochlaeformis Conr. 

The C.I.R. overlie the Marne argillose verdatre and underlie 
the Argille a Corbula eretzisraelensis *. 


CALCARI SUPERIORE A RADIOLITI 


Upper Cenomanian-Turonian 
(No. 18 on location map). 
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SHALEM (N.) (1927). La Creta Superiore nei dintorni di Ge- 
rusalemme. Boll. Soc. Geol. Ital., vol. 46, fasc. 2. 


Under this name N. SHaLeMm included limestones known as 
Mizzi yehudi *, Meleke * and Mizzi Helu * of the Jerusalem area, 
and containing Eoradiolites sp., Nerinea cochlaeformis, Hastula 
fraasi, etc. Their combined thickness in the Jerusalem area is 
about 120 m and the strata overlie the Der jasini * and underlie 
Senonian chalks. 


CAÉLONTANE rV p tU T Upper Jurassic 


Brake (G.S.) (1935). The Stratigraphy of Palestine amd Its 
Buildimg Stones. Printing and Stationery Office, Jerusalem. 


Jurassic strata of Callovian to Sequanian age were first 
recorded from Makhtesh Hathira (Kurnub) (Negev) by G.S. 
Braxe (op. cit) who did not, however, distinguish the various 
stages. Recently R.G.S. Hupson (1958) subdivided the Jurassic 
strata at Hathira (Kurnub Limestone *) and recognized Upper 
and Lower-Middle Callovian (Eligmus-Grossouvria Marls with 
Limestone and Eligmus-Erymnoceras Limestones and Marls res- 
pectively), attaining a thickness of 99 m (see also M.W. Barr and 
D BALL, 1953). 


CAMBRTAN e ee ear TN a Paleozoic 


Braxe (G.S.) (1935). The Stratigraphy of Palestine and Its 
Building Stones. Printing and Stationery Office, Jerusalem. 


Rocks of Cambrian age were first discovered in the vicinity 
of Palestine at the southeastern corner of the Dead Sea by 
M. BLANCKENHORN (1910). G.S. Brake (op. cit.) studied « black 
coarse limestones » in the Timna (Meneiaieh) area and attributed 
part of them to the Cambrian on the basis of his finds of Sipho- 
notreta sp. and Obolus sp. He also included in the Cambrian 
sequence the underlying « brilliant red sandstones with quartzite 
pebbles ». 

Recent studies (Y.K. BENTOR, 1956, and A. PanNEss, 1956a) 
(unpublished) have shown that also strata overlying the cal- 
careous sequence investigated by G.S. BLAKE still belong to the 
Cambrian. 

The following units are now considered to be of Cambrian 
age: the Paleozoic Nubian Sandstone *, the Lower Shales *, the 
Dolomite Series *, the Zebra Sandstone * and the Upper Shales *. 
The sequence is fluviatile in its lower, and shallow marine in 
its upper part; its total thickness is 155 m. 

The base of the Cambrian is assumed to coincide with the 
major unconformity between the pre-Cambrian igneous complex 
and the overlying Paleozoic Nubian Sandstone. Its upper contact 
is not known, and the highest marine strata (Upper Shales) are 
overlain by unfossiliferous Nubian Sandstones *. As the Upper 
Shales still carry a trilobite fauna, indicative of uppermost Geor- 
gian* or lowermost Middle Cambrian, part of the overlying 
sandstones may still belong to the Cambrian. 
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(Cambrian, continued) 


Cambrian strata are best exposed in the Timna area in the 
southern Negev and extend from here, although with diminishing 
thickness, southward to the Sinai border and beyond. 


CAMPANIAN .. 1... 2 oceania EEE LTE Senonian 


BLANCKENHORN (M.) (1914). Syrien, Arabien und Mesopota- 
mien; Handb. d. reg. Geologie, vol. 5, Heidelberg. 


The term Campanian was introduced in Palestinian strati- 
graphy by M. BLANCKENHORN for the middle division of the 
Senonian as interpreted by him. As originally described by 
M. BLANCKENHORN, the Campanian in Palestine is represented 
by chalks and marls, flint layers and lime-phosphates, often 
carrying rich megafaunas, including Ammonites (Bostrychoceras, 
Libycoceras, Baculites, etc.). 

L. Picarp (1931a) placed part of M. BrANCKENHORN's Cam- 
panian into the Maestrichtian * (especially the flint and phosphate 
layers). On the basis of micro and mega faunas Z .Reıss (1952, 
1955a, b) and A. Parnes (19565) have corroborated M. BLANCKEN- 
HORN's Campanian age-determination of the flint and phosphate 
layers. 

Strata considered at present to represent the Campanian 
sub-stage in Israel include: chalks, limestones, dolomitic lime- 
stones, bituminous chalks and limestones, flint layers and phos- 
phate beds and some calcareous shales, carrying rich mega and 
microfaunas (Leda, Nucula, Gryphaea, Scala, Turitella, Baculites, 
Hoplitoplacenticeras, Libycoceras, Bostrychoceras, Lamna, En- 
chodus, Corax, Neoflabellina, Globotruncana, etc.) (see: Menuha 
Formation, Mishash Formation, Ghareb Formation and Mottled 
Zone). 


The Campanian strata of Southern Israel are particularly 
rich in flint and phosphate layers, while those of Central and 
Northern Israel are poor in flint and phosphates; in Galilee, no 
flint layers are known west of the Safed region. 

The total thickness of the Campanian strata is variable and 
attains a maximum of about 450 m (in subsurface sections, e.g. 
Judean foothills region). In some places the contact between the 
Campanian and Santonian strata is unconformable, and in others 
Campanian strata rest unconformably on strata of Turonian age. 
The upper contact of the Campanian formations is gradational 
in several places, while in others Campanian strata are overlain 
unconformably by Tertiary (Middle Eocene) strata. 

On the basis of mega and microfaunas, Upper and Lower 
Campanian divisions are distinguished in Israel (A. PaRNEs, op. 
cit.), (Z. Retss, op. cit). 


CARBONIFEROUS "OU Paleozoic 


GS. Brake (1935). The Stratigraphy of Palestine and Its 
Building Stones. Printing and Stationery Office, Jerusalem. 


Strata of Carboniferous age were first described in the 
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vicinity of Israel by E. Hurt (1886) from Umm Bogma in the 
Central Sinai. On the basis of the lithological similarity between 
these strata and rocks exposed at Timna (Southern Negev), 
G.S. Brake (1935a) assumed a Carboniferous age for the strata 
now called Dolomite Series* and part of the overlying sand- 
Stones and shales. This sequence has since been shown to be 
of Georgian * age. 

No strata of proven Carboniferous age are known so far 
in Israel. 


CARNIA ND PI a ag reece uct en ee Nie Triassic 
PARNES (A.) (in press). Triassic Ammonites from Israel. 


A Carnian age is attributed to a marine rock sequence, 106 m 
thick, occurring in Makhtesh Ramon in the central Negev. The 
sequence consists of a lower sub-unit, 52 m thick, composed 
mainly of gray, brown or reddish, nodular, somewhat argillaceous 
or dolomitic limestones; green, partly bituminous, shales; some 
beds of massive gypsum; and layers of partly sandy marl. Near 
the top of this lower sub-unit Encrinus sp., Protrachyceras sp., 
Clionites sp., Germanonautilus sp, and Pseudomonotis sp. are 
found. 

The upper sub-unit, 54 m thick, consists mainly of gray, 
partly nodular, partly massive limestone, including crinoid-lime- 
stone; partly gypsiferous marls; argillaceous dolomite; and some 
gypsum. This part of the sequence carries Schafhaeutlia sp. Both 
sub-units are intruded by numerous sills. 

The Carnian rock sequence overlies conformably marine 
strata of Ladinian * age, and underlies, also conformably, a thick 
lagoonal gypsum sequence attributed to the Norian. 

The detailed stratigraphy of this sequence was established 
by I. Zax (1957, unpublished). 

A. Parnes (1957) also attributed an early Carnian age to the 
upeprmost part of the Triassic outcrops in Mount Arif, central 
Negev, described by Y. BENTOR and A. Vroman (1952). These 
strata, 9 m thick, consist of sandstones and dolomites and carry 
Trigonodus sp. Megalodon sp., etc. 

L.R. Cox (1924) suggested a Carnian age for the Triassic 
outcrops of Wadi Hesban, on the northeastern corner of the Dead 
Sea. F. BRoTzEn (1956) concluded from the similarity of these 
beds and their fauna with the Beneckeia Beds * and the Cera- 
tites Beds * of Makhtesh Ramon that they belong rather to the 
Upper Scythian * and Lower Anisian *. 


CENOMANTANT E e eT Oi ETSI Cretaceous 


Strata of Cenomanian age are very widespread and occur in 
considerable thickness in almost all parts of the country. 


The Cenomanian sequence in the central and northern parts 
of the country is marine. The dominant rock types are soft and 
hard dolomites (Mizzi Yehudi *), granular limestones (Meleke *), 
smooth limestones (Mizzi Helu *), chalks and marls. Most authors 
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use a division into Lower and Upper Cenomanian. The Lower 
Cenomanian consists mainly of dolomite and has not been sub- 
divided. Its lower contact with the Lower Cretaceous* units 
is ill-defined, owing to the frequent presence of unfossiliferous 
strata on both sides of the contact. 

The Upper Cenomanian of the central region (Jerusalem and 
Hebron Mountains) as sub-divided by G.S. Brake (1935a) into 
six parts. L. Pıcarp (1938a) followed this division and gave their 
total thickness as about 450 m. The upper contact with the 
Turonian units is interpreted variously. It is generally believed 
to coincide with the top of the Mizzi Ahmar* sequence, but 
L. Pıcarp and E. KasHar (1958) placed it 135 m lower in the 
sequence, i.e. on top of the Der Jasini * limestone. 

G.S. Braxe (1939), on his geological map 1: 250,000, divided 
the sequence overlying the Lower Cenomanian in the Jerusalem- 
Hebron area into Middle Cenomanian, composed of limestones 
with clay beds; Upper Cenomanian II, composed of dolomite; and 
Upper Cenomanian I, composed of dolomite and chalk. 

For the Cenomanian sub-divisions of Mount Carmel, see: 
Yagur Dolomite *, Main Chalk Complex *, Muhraqa Series *. The 
thickness of the Cenomanian in this area is more than 700 m, its 
base being unexposed. Its top is marked by the base of the 
Daliya Marls *. 

The Cenomanian sequence in Galilee is generally subdivided 
into three units. The lower unit consists mainly of dolomites, and 
is attributed by G.S. Brake (1939) to the Lower Cenomanian; 
the middle unit (his Chalk-Flint Series * of 1935a), is composed 
of chalk, marl, and occasionally limestone and dolomite with 
much flint; the upper unit (the Rudist Meleke Series* of G.S. 
Brage, 1935a) is composed mainly of coarse limestone (Meleke), 
rich in rudists and hard dolomites. Wherever the Daliya Marls * 
are missing, the contact with the Turonian units is questionable. 

In the northeastern Negev the thickness of the Cenomanian 
sequence varies from 300 to more than 500 m; it was subdivided 
by Y. BENTOR and A. Vroman (1954 and in press) into six parts 
(Sub-units c, to cg, *). They placed the lower contact at the base 
of the glauconitic Sub-unit c,, and assumed the upper contact 
to be located at the base of the Leoniceras Zone * (see: Sub- 
Unit c,). 

From the central Negev toward the south an increasingly 
large part of the Cenomanian sequence is represented by con- 
tinental Nubian sandstones (see Upper Variegated Nubian Sand- 
stones). 

The thickness of the marine Cenomanian sequence is about 
400 m in the north-central Negev, and decreases on the whole 
southward to about 90 m in the Eilat area. 


CERATITES BEDS S T 200 0 ee Triassic 


BROTZEN (F.) (1956). Stratigraphical studies on the Triassic 
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vertebrate fossils from Wadi Raman, Israel, Arkiv for Mineralogi 
E Geologi, Kungl. Svenska Vetenskapsak., vol. 2, no. 9, Stock- 
olm. 


Name used by F. BnorzEN for a sequence of alternating 
lumachelle limestones and marls (maximum thickness 36 m) 
exposed in the anticlinal cores of Makhtesh Ramon, Negev. The 
sequence contains an abundant Middle Triassic * (Ladinian) fauna 
especially numerous Ceratites. It is underlain by sandstones with 
intercalated black « reef limestone » built of Myalina ramanensis 
Brotzen of presumably Anisian * age. The C.B. are capped by 
hard gray limestone with stylolites (13 m) overlain by a se- 
quence of limestones, marls and calcareous shales, containing 
rare Ceratites and carrying Aulacothyris, Pseudoplacunopsis, 
Encrimus (A. Parnes, 1957, unpublished), regarded as Upper 
Ladinian *. 


CHALK-ELINT SERIES... eusen: Upper Cenomanian 


BuakE (G.S.) (1935). The Stratigraphy of Palestine and its 
Building Stones, Printing and Stationery Office, Jerusalem. 


Synonyms: Flint Limestone (J. Vroman, 1938, Geology of 
the region of the Southwestern Carnel (Palestine). Ph. D. Thesis, 
Utrecht). 

Main Chalk Complex * (L. Picarp and E. Kasuat, 1958, On the 
Lithostratigraphy and Tectonics of the Carmel. Bull. Res. Counc. 
Israel, vol. 7G, no. 1 (Dept. Geol., Hebr. Univ., Jerusalem, Pu- 
blication no. 192). 

A marine rock sequence occurring on Mount Carmel and in 
Galilee, composed of chalk, chalky, argillaceous of flinty lime- 
stone, hard, well bedded, frequently yellow limestone and dolo- 
mite. Interlayered beds of sub-marine volcanic tuffs and agglo- 
merates occur at various levels. Flint concretions are plentiful 
and are concentrated either in the lower, and elsewhere in the 
upper parts of the sequence. The details of the lithological 
succession are subject to large local variations, as is the thickness 
of the sequence which averages 250 m. 

Locally the sequence is very fossiliferous and contains 
Acanthoceras newboldi Kossmat, Exogyra flabellata Goldf., Ostrea 
plisiponensis Coq., Pecten karmeliticus Blanck., Pecten shawi 
Perv., Liopistha (Psilomya) pervenquieri Greco., Liopistha alta 
Roemer), Cardium (Trachycardium) productum Sow., Proto- 
ardia coquandi Seg., Trigonia sp., Strombus pervetus Conr., Ne- 
"mea, sp., Orbitolina concava Lmk. 

The sequence overlies conformably a thick dolomitic complex 
ittributed to the Lower Cenomanian, and is overlain conformably 
jn Mount Carmel by the Rudist-Meleke Series * and in Galilee 
jy the Upper Cenomanian dolomite. 


HAMRA (HAMRA) 0... Quaternary 
REIFENBERG (A.) (1927). Die Bodenbildung im Südlichen Pa- 


^ 
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(Chamra [Hamra], continued) 


lästina, in ihrer Beziehung zu den klimatischen Faktoren des 
Landes. Chemie der Erde, vol. 3. 

A local popular name for sandy clayey loam, very common 
in the central Coastal Plain. Toward the south it is gradually 
replaced by loess and loess-loam. The name Chamra is sometimes 
also used for terra-rossa like soils developed on calcareous 
rocks and basalt in the foothills and mountains, as well as for 
alluvial fan loams. 

L. Prcarp and M. AvNIMELECH (1935) recorded several Chamra 
layers, embedded in the sand complex from the Coastal Plain. 
These occur above the Lower Pleistocene Gravel horizon (Lower 
Gravel Horizon *). (See also Escarpment Clays). 

D.A.E. Garrop and E.W. GaARDNER (1935a) found worked 
flints of Mousterian age in a «red argillaceous old soil» in a 
calcareous sandstone quarry at Atlit. 

M. AvNIMELECH (1952) records from Nathania two horizons 
of « Red-Sand » and « Sandy Hamra » assigned to the Aurignac- 
ian and Levalloisian. 

Y. ITzHAKI (in press), distinguishes three layers of Chamra 
in the Coastal Plain. The age of these layers is assumed to be 
as follows : Chamra I - Antepenultimate Glaciation; Chamra II - 
(Containing Acheulean worked flints) - Penultimate Glaciation; 


Chamra III - (containing late palaeolithic industries) - Last 
Glaciation. 
CHATTIAN.. Von T TTD RE UP Oligocene 


Cox (L.R.) (1934). On the Occurrence of the Marine Oligo- 
cene in Palestine. Geol. Mag., vol. 71. 


The term Chattian has been used by L.R. Cox for strata 
exposed near Ramla and regarded by him on the basis of fauna 
to be of late Oligocene age. M. AvNIMELECH (1936) used the term 
Stampian * for strata of Rupelian-Chattian age in this region. 


CONTACIAN c nc RR ENT TELLE. Cretaceous 


BENTOR (Y.) and Vroman (A.) (1954). The Geological Map 
of the Negev, Sheet 21: Mount Omer, Tel Aviv. 


Strata of Coniacian age were first discovered in the south- 
ern Negev by Y. BENTOR and A. Vroman. Earlier, Coniacian 
strata were either unknown in the country or supposed to be 
comprised in strata of Santonian * age (L. PICARD, 1931a). G.S. 
SHAW (1947) published a section of supposed Santonian age, 
observed by the P.D.P. geologists near Ein Menuha (Maliha), 
carrying Alectryonia dichotoma Bayle, Hemiaster fourneli Desh, 
Nucleolites (Echinobrissus) luymesi Cott. These strata are now 
known to be of Coniacian age. 

Coniacian strata reach their maximum thickness of more 
than 70 m in the Tsenifim anticline in the southern Negev. 
Lithologically the strata are subject to great local variations. 
The dominant rock types are hard, brown, glauconitic and sandy 
detrital or oolitic limestone, frequently rich in silicified shells 
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of Alectryonia dichotoma Bayle; yellow marl; white chalk; hard, 
nodular limestone with flint concretions; and, more rarely, clays. 
Locally the strata are very fossiliferous and carry, in addition 
to the fauna mentioned above (A. Parnes, 1958): Leiocidaris 
subvenulosa (Per. & Gauth.), Rachiosoma delamarrei (Deshayes), 
R. majus (Coq.), Holectypus serialis Deshayes, Clypeopygus wal- 
| theri (Gauthier), Pseudoholaster moabiticus (Blanck.), Avicula 
atra Cog., Plicatula ferryi Coq., Ostrea papieri Thom & Per. 
Muniericeras lapparenti Grossouvre, as well as Barroisiceratidae 
| such as Reesidoceras gallicum (Grossouvre), Forresteria allaudi 
| (B.L.T.). 
| Strata of Coniacian age overlie hard Turonian limestone and 
| underlie Santonian chalk. Both contacts are conformable. In the 
| northern Negev Coniacian strata wedge out, and the chalk of the 
| Menuha Formation * then overlies unconformably rocks of Tu- 
| ronian age. 


ESOUCHESPAVLEDANU RE ee ce Campanian 


See: Calcaire à Leda. 


| COUCHES DE SARA ..............- Maestrichtian-Eocene 


See: Sar’a Beds. 


TA ONS RE TE > deno retur Behn eot Mesozoic 
Strata of Berriasian * or « Neocomian » * to Maestrichtian * 
‚age are referred to in Israel as Cretaceous. Earlier authors in- 
cluded the Danian * as well, but recently the upper limit of the 
| Cretaceous has been placed at the top of the Maestrichtian (cf. 
.Z. Retss, 1955a). The lower limit of the Cretaceous is not well 
defined, either because of the presence of terrestrial sediments of 
"Jurassic-early Cretaceous age without fossils at this boundary, 
‘or because of continuity of marine sedimentation during these 
‚times of deposits poor in fossils (sub-surface of western Israel). 
| Some authors subdivide the Cretaceous of Israel into two 
‘parts: Lower Cretaceous, ie. Berriasian or « Neocomian » to 
'Vraconian *; and Upper Cretaceous, ie. Cenomanian * to Mae- 
'strichtian; others prefer a threefold division, i.e. into Lower Cre- 
‚taceous; Middle Cretaceous (Cenomanian * and Turonian *); and 
‚Upper Cretaceous (Coniacian * to Maestrichtian). 

i The exposed early Cretaceous pre-Aptian rocks are mainly 
terrestrial (sandstones, clays, conglomerates, with some lava 
flows). The Aptian * - Albian * rocks exposed in Galilee are 
marine (sandstones, limestones, shales, dolomites, iron-oolites), 
while those outcropping in the Negev are mainly terrestrial 
(sandstones, clays, shales) with minor marine intercalations of 
limestones, sandstones and shales, with iron oolites. The pre- 
Cenomanian early Cretaceous rocks, occurring in the sub-surface 
of the western parts of the country and of the north-eastern part 
of the Negev, are mostly marine (shales, limestones, sandstones, 
iron-oolites, dolomites, flint). The Cenomanian-Turonian rocks 
are composed of marine limestones, dolomites, and shales in- 
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cluding rare sandstones, as well as volcanics (tuffs). The Conia- 
cian-Maestrichtian rocks are composed mainly of chalks, lime- 
stones and calcareous shales, with flint and phosphate layers, as 
well as occasional dolomitic limestones and dolomites. 
Cretaceous rocks are most widespread in the country and 
among the most fossiliferous ones. Their thickness attains a 
maximum of about 2,800 m. The only oil accumulation found 
to date in this country occurs in rocks of early Cretaceous age. 


D 
DALIYA MARE een Turonian 
See: Daliya Series. 
DALIY A ISERIES 55... cen ee eae RE Turonian 


(No. 21 on location map). 

Prcanp (L.) and KasnHar (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. 7G, 
no. 1 (Dept. Geol. Hebr. Univ., Publication no. 192). 

Synonyms: Daliya Marl (E. Kasnar, 1958, A Note on the 
revision of the stratigraphy of the Southern Carmel, Bull. Res. 
Counc. Israel, vol. 7G, Jerusalem). Dalia-marls (Z. Reıss, 1958, 
Notes on Foraminifera from Israel 7. Remarks on the age of the 
so-called « Dalia-marls » in northern Israel. G.S.I. Bull. no. 17). 

A marine sequence consisting of chalk, somewhat argilla- 
ceous, with thin intercalations of lithographic or detrital lime- 
stone. It is 60 to 80 m thick, poor in megafossils, though micro- 
fauna is present (Z. Reıss, 1958). Nodules of flint are rare and 
sporadic. 

L. Pıcarnp and E. KasHar (op. cit) considered the Fureidis 
Marl* to be the upper part of the D.S. which overlies the 
Muhraga Series * and underlies the Umm ez Zinat Series *. Its 
age is early Turonian. 

A. VROMAN (in press) has shown the Fureidis Marl to be 
part of the Cenomanian Khureiba Chalk * and the D.S. to be 
overlain not by the Umm ez Zinat Series, but by the late Turonian 
Qumbaza Series *. 

E. KasHar (1958) points out that the D.S. thins toward the 
south and locally disappears. A. VRoman (1958) and Z. Reıss (op. 
cit.) correlate the D.S. with the Leoniceras Zone * of the Negev. 
(See also: Helvetica-Zone). 


The D.S. is marked Ce, (part) on the geological maps | 


1: 100,000 of Northern Israel (edit. L. Prcarp, 1956); 
Cest; (part) on the geological map 1:100,000 of Mount 
Carmel (L. Picarp and E. Kasnar, 1958); 
pes on the geological map of the Southern Carmel (E. KASHAI, 
The name is derived from the village of Daliyat al Karmil in 
the southern Carmel. 
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DANIAN T MM LLLI Bade m Paleocene 


| BLANCKENHORN (M.) (1915). Das Danien in Palaestina mit der 
Leitform Pecten obrutus Conr. (= P. farafraensis ZITT. = Mayer 
Eymari Newr.). Zeitschr. Deutsch. Geol. Gesell, vol. 67, no. 7. 


The term Danian was introduced in Palestinian stratigraphy 
by M. BLANCKENHORN for strata overlying the bone and phosphate 
beds with Ammonites (Libycoceras) in this region. In BLANCKEN- 
HORN's view the Danian represented the uppermost division of 
the Senonian * (in which he also included the Santonian and 
Campanian). L. Pıcaro (1931a) followed M. BLANCKENHORN’S con- 
cept of the Danian, but placed the Libycoceras layers into the 
Maestrichtian *. Later authors generally agreed with L. Prcarp’s 
conclusions. L. DUBERTRET, However (1933), placed the strata 
regarded by L. Picarp as of Danian age into the Maestrichtian. 
Z. Reıss (1952, 1955a,b) showed on the basis of microfaunas 
that the strata placed earlier into the Danian are actually mainly 
of Maestrichtian age, although they belong partly to the Danian- 
Landenian and partly even to the uppermost Campanian. 

As now -understood in Israel, the Danian forms a sub- 
division of the Paleocene and is represented in this country by 
partly calcareous and sometimes bituminous shales, often rich 
in gypsum and marcasite concretions, and by variegated chalks 
and limestones, attaining a thickness of about 90 m (Taqiya 
Formation *, Mottled Zone *, Sar’a Beds (part) *). These strata 
are devoid of megafauna, but carry foraminiferal assemblages 
which definitely establish their age (« Globigerina-zone »). 

The presence of Danian strata is related to structure and 
wherever present overlie unconformably older strata. The upper 
limit of the Danian deposits is gradational and characterized by 
| the appearance of the first Truncorotalia, Nummulites, etc. 


BEDANO-MONETLAN, 551v wt adt YE Paleocene 


See : Paleocene. 


EENO.PALEGCENE! 2002.17 8*9 nut Sera Paleocene 


See : Paleocene. 


| DEGANIA FORMATION .................. Lower Pliocene 
(No. 22 on location map). 
Bentor (Y.K.) (in press). On the Cenozoic Volcanism of 
Israel, Bull. G.S.I., Jerusalem. 


The name Degania Formation designates a predominantly 
| calcareous sequence, 130 m thick, first mentioned by M. Branc- 
KENHORN (1914). The D.F. consists of three parts: a lower part, 
135 m thick, composed of white or yellow limestones and marls 
carrying Planorbis sp., Melanopsis sp., and Hydrobia fraasi. 

The middle part is 25 m thick and consists mainly of white, 
soft, powdery chalk. The upper part, also called Main Oolite 
| Series, 70 m thick, is composed of hard, oolitic limestone passing 
into dense platy limestone, oolitic chalk, and some beds of con- 
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glomerate. Pyroclastic material, either ash or lapilli, occurs in 
various parts of the sequence. 

Toward the west, the lacustrine rocks of the D.F. interfinger 
with marine fossiliferous limestones of the Astian * facies. 

The D.F. either overlies conformably the Poriya Formation *, 
or rests unconformably on basalt flows of Miocene age. It is 
overlain everywhere unconformably by tuffs or flood basalts of 
Pliocene age. 

The D.F. is exposed in southeastern Galilee. Its type area is 
the mountain border along the western shore of the Sea of Ga- 
lilee, south of Tiberias. The name is derived from the settlement 
of Degania, in the Jordan Valley, 10 km south of Tiberias. 


DEPOTS DEG LAcGICAN 2 ee Pleistocene 


See: Lisan Formation. 


DER JASINI (DER YASINI) .......... Upper Cenomanian 
(No. 23 on location map). 


BLANCKENHORN (M.) (1905). Geologie der naeheren Umgebung 
von Jerusalem. Zeitschr. Deutsch. Palaestina Ver., vol. 28, Leipzig. 


Synonyms: Calcare deriassinico a lastre (N. SHarEM, 1926, 
II Cenomaniano ad occidente di Gerusalemme. Boll. Soc. Geol. 
Ital., vol. 44, fasc. 2). 

Der jasini laminated limestone (L. Picarp, 1938. The Geology 
of New Jerusalem. Bull. Geol. Dept., Hebr. Univ., Jerusalem, 
vol@2,nor D) 

This local name was adopted by M. BLANCKENHORN to de- 
signate a well bedded sequence, 30 m thick, of yellow and pink, 
platy limestones rich in calcite geodes alternating with thin 
horizons of clay, occuring in the vicinity of Jerusalem. 

M. BLANCKENHORN placed the D.J. in his Unterer Mizzi* and 
correlated it, because of its numerous well preserved fish remains, 
with the Cenomanian fish beds of Hackel in Syria. 

N. SHALEM (1926) determined the exact stratigraphic position 
of the sequence; it overlies the Zone of Acanthoceras rhotoma- 
gensis * and underlies the Mizzi Yehudi*. He determined its age 
as late Cenomanian on the basis of rich fauna which comprises, 
among others, fishes (mainly Teleostei), Neolobites peroni Hyatt, 
Heterodiadema libycum Desor., Hemiaster saulcyanus d’Orb., 
Pholadomya vignesi Lart., Exogyra columba Lmk, as well as 
marine and terrestrial plant remains. 

Recently, L. Pıcarp and E. Kasnar (1958) placed the D.J. 
into the uppermost Cenomanian. 

The name of the sequence is derived from the village of Deir 
Jasin, west of Jerusalem. 


DER JASINI LAMINATED LIMESTONE 


Uppermost Cenomanian 
See: Der Jasini. 
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DESERT SANDSTONE. 


See: Nubian sandstone. 


DOGGER T TE pea ee Le Middle Jurassic 


BENTOR (Y.) and Vroman (A.) (1951). The Geological Map 
of the Negev, 1: 100,000, Sheet 18 : Ovdat. Tel-Aviv (in Hebrew). 

Y. Bentor and A. VROMAN considered the marine strata of 
the Marly Cuesta* and Red Cuesta*, which overlie uncon- 
formably the Triassic sequence in the Makhtesh Ramon, to belong 
to the Dogger. These strata, however, may still be of Liassic age. 
On the other hand, the marine Brown Cuesta *, occurring 320 m 
higher in the sequence, has now been shown to be of Bajocian * 
age, while a Bathonian * age has been established for the marine 
beds overlying the Brown Cuesta. Part of the continental Nubian 
sandstone sequence* may also be of Middle Jurassic age. The 
outcrops in the Makhtesh Ramon are the only ones in the country 
for which a Middle Jurassic age has been proven. In sub-surface 
sections, marine strata of Middle Jurassic age have been found 
in drillings in the northeastern Negev (see Unit jm *), as well as 
in other parts of Israel. 


DOLOMITE, SERIES... 5025 22. 20.00.02: Upper Georgian 

(No. 24 on location map). 

Bentor (Y.K. (1956). The Manganese Occurrence at Timna’ 
(Southern Israel), a Lagoonal Deposit. XX. International Geolo- 
gical Congress, Symposium on Manganese Deposits, vol. 4, 
Mexico. 

Synonym : Limestone Series (L. Pıcarp, 1953, Silurian in the 
Negeb (Sinai). 19. Int. Geol. Congr., Section II., Alger). 

Term used to designate a sequence of well but undulatory 
bedded, partly sandy, gray to pink, locally manganiferous dolo- 
mites and subordinate limestones, including near the base and 
top dolomitic, partly gritty sandstones. Occasionally the sequence 
is impregnated by chrysocolla. It is up to 30 m thick and carries 
in its upper part Obolus sp. and Siphonotreta sp. The D.S. over- 
lies with gradational contact the Lower Shales* or, uncon- 
| formably, older Cambrian strata or the Precambrian complex, 
| and is overlain unconformably by the Zebra Sandstone *. 
| The sequence was first described by G.S. Brake (1935a) who, 
| on the basis of the brachiopodes placed it into the Cambrian but 
| thought that, because of the lithological similarity of the section 
l to the Carboniferous strata at Umm Bogma (Sinai), part of 
4 sequence may be of Carboniferous age. 

S.H. Saw (1947) published more detailed sections but was 
| unable to decide between a Cambrian and Carboniferous age, or 
| both for parts of the sequence. 

| L. Picarp (1952), basing his judgment on the determination 
| of one brachiopod by H. THERMIER as Platystrophia, placed the 
| sequence, referred to by him as Limestone Series, into the Si- 

lurian *. 
More recent work by Y.K. BENTOR and A. Parnes has shown 
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that both, the underlying Lower Shales * and the Upper Shales *, 
overlying the D.S. carry trilobites of late Georgian* age. The 
same is thus proven for the D.S. as well. 

The D.S. is a littoral to neritic deposit. Its type area is Timna 
in the Southern Negev. The sequence wedges out toward the 
south. 


DUNES. 


See: Sand Dunes. 


EILAT/ CONGLOMERATE) .56 An. 29 Pre-Cambrian 
(No. 25 on location map). 


BENTOR (Y.K.) and Vroman (A.) (1955). The Geological Map 
of Israel, 1: 100,000, Sheet 24: Eilat. G.S.L, Jerusalem. 


A thick, unbedded clastic sequence composed of angular, 
more rarely subrounded, rock fragments representing the entire 
suite of pre-Cambrian rocks known from the surrounding area. 
Fragments derived from dikes are prominent, and there is much 
local variation in the proportion of the different rock types. The 
size of the fragments may reach several cubic metres, although 
the average diameter is only about 3 cms. They are strongly 
cemented, either by green arkose or more frequently by an acid 
volcanic alkaline rock showing strong flow texture. This volcanic 
matrix is locally individualized into veins and stringers (S. Sxr- 
LONI, 1959) (unpublished). 

The E.C. is preserved to a maximum thickness of about 
400 m and rests either on volcanic lava flows or on the 
Eilat Granite *. 

It is cut by numerous dikes of red porphyry and quartz 
porphyry as well as of dark gray-green spilites. 

The E.C. was probably deposited during an erosional phase, 
following the uplift of the pre-Cambrian mountain chain. This | 
phase was also characterized by abundant volcanism preceding, | 
accompanying and following the deposition of the conglomerate. | 

The E.C. forms a mountain range northwest of Eilat. It | 
corresponds in time and composition to the pre-Cambrian con- 
glomerates first described by E. Hurr (1886) from the southeast | 
corner of the Dead Sea, and termed Saramuj Series by L. PICARD | 
(1941). 


EILAT GRANITE "cO ENS Pre-Cambrian 
(No. 26 on location map). 


BENTOR (Y.K.) and Vroman (A.) (1955). The Geological Map | 
of Israel 1:100,000, Sheet 24: Eilat. G.S.L, Jerusalem. 


An igneous rock body composed mainly of gray or pink, 
medium to coarse grained, occasionally porphyritic granite. The 
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rock is characterized by the constant appearance of mica, mainly 
biotite, and occasionally muscovite. The feldspar is albite, some- 
times passing into acid oligoclase; potash feldspar is rare. The 
rock should thus be defined as Na-granite. In some places it 
passes into orthogneiss. 

The E.G. is intrusive into the Eilat schist* or into basic 
intrusives (gabbro to diorite). It is cut by numerous dikes. 

Recent studies by M. ZEMMEL (1959, unpublished) has shown 
that the E.G. is not a uniform rock body but composed of various 
granitic rock types resulting from different intrusions. 

The E.G. is exposed in the southernmost Negev, from Roded 
Valley (Radadi) to the Sinai border and beyond. 


EILATESCHISTI ALS el en en Pre-Cambrian 
(No. 27 on location map). 


BENTOR (Y.K.) and Vroman (A.) (1955). The Geological Map 
of Israel 1:100,000, Sheet 24: Eilat. G.S.I., Jerusalem. 


A thick sequence of meso-metamorphic rocks composed 
mainly of dark gray to green, medium to fine grained, biotite- 
schists, two-mica-schists, granular micaceous quartzites and dark 
gneiss. Biotite-schists are predominant and have laminated, 
lineated, gneissic or massive textures. They carry frequently 
staurolite and garnet. 

The rocks of the E.S. are mainly meta-sediments repre- 
senting a geosynclinal sedimentary sequence of shales and sand- 
stones. Their original thickness is unknown but certainly exceeds 
1000 m. The E.S. also contains some ortho-schist, derived from 
igneous rocks of intermediate composition. 

The E.S. is the oldest pre-Cambrian rock-sequence known 
in Israel and is exposed in the southernmost Negev from Roded 
Valley (Radadi) to the Sinai border and beyond. 


ELIGMUS-ERYMNOCERAS LIMESTONES AND MARLS 
Upper Jurassic 
See : Callovian. 


| ELIGMUS-GROSSOUVRIA MARLS WITH LIMESTONE 


Upper Jurassic 
See : Callovian. 


RETISCHERSDUBEM PE RER en a A Senonian 


TAUBENHAUS (H.) (1920). Die Amoneen der Kreideformation 
Palaestinas und Syriens. Zeitschr. d. deutsh. Pal.-Ver., vol. 43. 


This term was used for the first time by H. TAUBENHAUS on 
the basis of certain ammonites examined by him, which, however, 
came from various localities and stratigraphic levels (L. PICARD, 
1938b). According to L. Picarp (1931a) strata of Santonian * age 
in the Judean Desert represent also the Coniacian * and there- 


40 
(Emscherstufe, continued) 


fore correspond to the Emscher or Lower Senonian of other 
countries (see also Ka’akuhle *). 


EOCENE ... 0 u AE En ee TI E IU SA Paleogene 


BELLARDI (L.) (1885). Cat. region. fossili num. d’Egitta. Mem. 
de Reale Acad. Torino, 2. ser., vol. 15. 


The term Eocene has been used in Palestinian stratigraphy 
since L. BELLARDI recorded the first Nummulites from the Me- 
giddo region of Northern Israel (cf. M. AvNrwELECH, 1939). The 
first general description of the Palestinian Eocene has been given 
by M. BLANCKERHORN (1914), and since then many authors 
(M. AvNIMELECH, Y.K. BENTOR, G.S. BLAKE, L. DoNciEux, L. Pi- 
CARD >, Z. Reiss, S.H. Suaw, Z.L. SHIFTAN, A. VROMAN, et al.) have 
published studies on Eocene deposits in this region. 

Although earlier authors included the Paleocene* in the 
Eocene, the latter is now usually understood to include only 
strata of Ypresian to Priabonian * age. 

The maximum thickness of Eocene strata is about 1,500 m, 
and the sequence is composed of calcareous shales, chalks, lime- 
stones and partly silicified limestones, often containing flint beds 
and flint concretions (Ypresian-Lutetian in basinal facies); 
nummulitic limestones described in part as pseudo-conglomeratic 
because of their « conglomeratic » appearance (Ypresian-Lute- 
tian in reef facies); as well as of soft chalks and shales, partly 
glauconitic, limonitic and slightly phosphatic, in some places of 
the country rich in gypsum, and rather rare crystalline limestones 
(Priabonian). Subsurface deposits of Eocene age are in some 
places bituminous and pyritic. 

Unconformities are known between Middle Eocene (Lute- 
tian) and Lower Eocene (Ypresian) and earlier strata, as well as 
between the (ingressive) Upper Eocene (Priabonian) and pre- 
Upper Eocene, even Maestrichtian, strata, and late Lutetian- 
early Priabonian marine conglomerates occur. The Abu Treife 
Series * in the Negev is believed to be of late Eocene-Oligocene 
age. Early Eocene strata rest either conformably on late Lande- 
nian strata, or are separated from older strata (as old as Turo- 
nian) by unconformities. 

While in some of the subsurface basins in Western Israel 
sedimentation was continuous from the late Eocene into the 
Oligocene (see also Sakiebeds), in other places of the country 
strata of Oligocene (or later) age rest unconformably (often with 
conglomerates) on Eocene deposits. 

Megafauna is rare in formations of Eocene age (Pecten (Pro- 
peamussium) in the late Ypresian-basal Lutetian, Conoclypeus 
in the Lutetian, Aturia in the Priabonian, while microfaunas are 
abundant (pelagic Foraminifera and Radiolaria in basinal sedi- 
ments, Nummulitidae, Discocyclinidae, calcareous algae in the 
reef sediments). On the basis of microfaunas (especially pelagic 
Foramnifera), the Eocene is subdivided into Lower Eocene I 
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(Basal), II and III, Middle Eocene (lower and upper parts) and 
Upper Eocene (Z. Reıss, 1955a). 


ESCARPMENT: CLAYS R re ee Pleistocene 


Braxe (G.S.) (1935). The Stratigraphy of Palestine and Its 
Building Stones, Stationery and Printing Office, Jerusalem. 


This term was used by F.E. Weruincs, E.J. DANIEL and 
M. Damesin, and first published by G.S. Brake (op. cit.) to de- 
signate 17 m of marly loams, covering sandstone ridges in the 
Mediterranean Coastal Plain near Gaza. 

The authors reported worked flints of Acheulean age near 
the base of the sequence at the contact with the underlying 
sandstones. 

The loams are overlain by the « Red Sand Formation of Tel 
Fara », considered by G.S. BLAKE (op. cit.) to be early Mousterian 
or Acheulean-Chellean. For this reason he placed the Escarpment 
Clays in the « colder, wind-swept period of the Acheulean, i.e. 
Riss 2 ». 


IXIZEDILJATINSILZANVAS ee ee Pleistocene 
(No. 28 on location map). 
NOoETLING (F.) (1887). Geologische Skizze der Umgebung von 
el-Hammi. Zeitschr. Deutsch. Palaestina Ver., vol. 10. 


This term designates one of the lava flows from the upper 
Yarmuq Valley. No details are given as to the underlying strata; 
the age was probably determined by analogy with the Rukkad- 
lava *. 


F 


FEUERSTEIN-FUEHRENDE KALKE DES KARMEL GE- 
IBIRGE Sion Sen nat Upper Cenomanian 
(No. 29 on location map). 

Noetuine (F.) (1886). Entwurf einer Gliederung der Kreide- 
formation in Syrien und Palaestina. Zeitschr. Deutsch. Geol. Ges., 
vol. 38. 

Synonym : Flint Limestone of Zikhron and Ijzim (J. Vro- 
MAN, 1938. Geology of the region of the Southwestern Carmel 
(Palestine). Ph. D. thesis, Utrecht). 

A sequence of chalky limestones with nodular flint occurring 
on Mount Carmel, regarded by F. NoErLING as belonging to the 
| Upper Senonian. The sequence contains several beds rich in 
Orbitolina concava Lmk. 

L. Prcamp (1928b) placed these strata (« Feuersteinkalke ») 
in the Upper Cenomanian (or Turonian ?). 

G.S. Brake (1935a) placed these beds into the upper part of 
his Chalk-Flint Series * of late Cenomanian age. The sequence 
is underlain by chalky limestone with Acanthoceras newboldi 
Kossmat, forming the lower part of the Chalk-Flint Series; and 
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tinued) 


is overlain by the Rudist-Meleke Series *, also of late Cenoma- 
nian age. 


FEUERSTEINRALRE SR E A A Cenomanian 
See : Feuersteinführende Kalke des Karmel Gebirges. 


FIRST IRON CRUST To. C E Neocomian 
(No. 30 on location map). 


Bentor (Y.) and Vroman (A.) (1951). The Geological Map 
of the Negev, 1: 100,000, Sheet 18 : Ovdat. Tel-Aviv (in Hebrew). 

A marine littoral sequence, 2-3 m thick, composed of violet, 
partly concretionary and sandy, layers of hematite and limonite 
and yellow marl, partly rich in limonite pisoliths. The sequence 
overlies unconformably marine Jurassic strata (Kurnub Lime- 
stone *); upwards it passes gradually into terrestrial Nubian 
sandstones of the (Kurnub Sandstone *). Its marine origin is 
indicated by Lower Cretaceous foraminifera. 

The type area is Makhtesh Hathira; the sequence is strati- 
graphically equivalent to the Limonite Layers* of Makhtesh 
Hatsera. 


FIRST MARINE INTERCALATION .......... Lower Albian 
(-Upper Aptian) 
(No. 31 on location map). 


BENToR (Y.) and Vroman (A.) (1951). The Geological Map 
of the Negev, 1: 100,000, Sheet 18 : Ovdat. Tel-Aviv (in Hebrew). 


A marine littoral sequence, up to 45 m thick, composed of 
variegated partly sandy shales, red argillaceous and glauconitic 
sands, variegated partly calcareous sandstones, red clays, rich in 
iron oolites, silt-stones and some limestones and dolomites. The 
sequence is very fossiliferous and carries among others: Kne- 
miceras compressum Hyatt, Knemiceras uhligi (Choffat) var. 
douvillei (Basse), Exogyra cf. boussignaulti d’Orb., Ostrea dieneri 
Blanck., Ostrea milletiana, Neithea (Neitheops) syriaca (Conrad), 
Protocardium biseriatum (Conrad), Anisocardia orientalis Conrad, 
Trigonia libanotica Vokes, Protocyprina libanotica (Fraas), Cy- 
therea brognarti Leymarie (M. AVNIMELECH, A. PARNES and 
Z. Reıss, 1954). 

The sequence is under-and overlain by terrestrial Nubian 
sanstones and forms part of the Kurnub Sandstone *. 

The type area is Makhtesh Hathira; the sequence is strati- 
graphically equivalent to the Orange-Coloured Cuesta* of 
Makhtesh Hatsera. 


FIRST SANDSTONE SEQUENCE 
(No. 32 on location map). 
BENTOR (Y.K.) and Vroman (A.), (in press). The Geological 


ee of Israel 1: 100,000, Sheet 16: Mount Sdom. G.S.L, Jeru- 
salem. 


do oA A LS Re Neocomian 
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This sequence, which is 27 m thick, is composed of con- 
tinental sandstones of Nubian * type, containing a few thin beds 
of clayey silt. The lower part is ash-gray in colour, the upper 
part variegated. The sequence abounds in silicified wood. It 
forms the upper part of sub-unit LK,*, overlying the Limonite 
Layers* and underlying the Black Cuesta*. The sequence is 
only developed in the depositional basin of the northern Negev, 
and is exposed in Makhtesh Hatsera (type area) and Makhtesh 
Hathira. 


[TSN YB O70 oO Se EM. e Sr USE ped ea E Senonian 


Prcamp (L.) (1931). Geological Researches in the Judean De- 
sert. Jerusalem. 


Name applied to reddish striped limestones and chalks of 
Santonian and Campanian age (see also Ka’akuhle * and Emscher- 
ian). 


“FL Lay NIN LD SD @ aan Ue Stave ee een er: Quaternary 


See : Pleistocene. 


! FLINT LIMESTONE OF ZIKHRON AND IKZIM 
| Upper Cenomanian 
See : Feuersteinfüehrende Kalke des Karmel Gebirges. 


PLOY BONG LIMESTONE Ewa M ner. Upper Cenomanian 
See: Chalk-Flint Series. 


EEOGIDHILILSEOHMATIONL rennen ee Neogene 
(No. 33 on location map). 


Picarp (L.) and Vroman (A.), in FRANKLIN (L.) (1950). Oil 
| Prospects of the Jordan Exploration Co. Ltd. Concession at the 
| south end of the Dead Sea, Israel. Unpublished Report, Jordan 
| Exploration Co. Ltd., Israel, emended by 

| Bentor (Y.K.) and Vroman (A.) (in press). The Geological 
| Map of Israel, 1:100,000, Sheet 16 : Mount Sdom. G.S.L, Jeru- 
| salem. 


Synonym: Foothill Series (L. Picarp and A. VROMAN in 
| L. FRANKLIN, op. cit.). 

| This name is used to designate a terrestrial sequence, more 
l than 700 m thick consisting of clays, marls, sandy marls, sands, 
4 sandstones and conglomerates, which encircle the foothill region 
] of Mount Sdom. 

à Y.K. Bentor and A. Vroman (op. cit) divide it into two 
| subunits: a lower (subunit H,), 300 m thick, which is mainly 
psammitic, and an upper (subunit H,), 400 m thick, which is 
1 pelitic. 

While the base of the F.F. is not exposed, it is covered un- 
| conformably by the Pleistocene Lisan Formation um 

L. Picarp and A. Vroman (op. cit.) placed the F.F. in the 
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Pliocene, while Y.K. BENTOR and A. VROMAN (op. cit.) assume 
its age to be Miocene to Pliocene and correlate it with the Hat- 
seva Formation * of the northern Negev. 


FOOTHILL SERIES... sr ES RE Pliocene 


See : Foothill Formation. 


FOURTH SANDSTONE SEQUENCE 
(No. 34 on location map). Albian or Lower Cenomanian 


BENToR (Y.K.) and Vroman (A.) (in press). The Geological 
Map of Israel, 1: 100,000, Sheet 16: Mount Sdom. G.S.L, Jeru- 
salem. 


This sequence is continental, non-fossiliferous and composed 
mainly of light coloured, friable, partly cross-bedded, medium 
grained sandstones of Nubian type, with a few layers of white 
silt and lenses of kaolinitic clay. 

Its thickness varies from 60 to 110 m. In the type area (Makh- 
tesh Hatsera) it forms the upper part of sub-unit LK, *, overly- 
ing the Yellow Cuesta * and underlying the glauconitic basal beds 
of the marine Cenomanian sub-unit c, *. 

The sequence is exposed in most of the breached anticlines 
of the Negev and along the northern margin of the Eilat Massif. 
Everywhere it underlies the first marine beds of the Cenomanian. 


EUHEIDIS;MAHILI,. a 044 RN Cenomanian 
(No 35 on location map). 


Picarp (L.) and Kasnar (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. 7G, 
no. 1. Jerusalem (Dept. Geol. Hebr. Univ., Publication, no. 192). 


The name F.M. was applied by L. Picarp and E. KasHar to 
a sequence, a few metres thick, of yellow dolomitic marl expos- 
ed in southern Carmel. They considered this sequence to overlie 
the Daliya Series *, and consequently to be of late Cenomanian 
— early Turonian age. 

A. VROMAN (in press), in his revision of the stratigraphy of 
Mount Carmel, has shown the F.M. to be a local slightly marly 
development of the Khureibe Chalk *, and therefore to be res- 
tricted to the Cenomanian. 

The F.M. is marked ce; (part) on the geological map 1:100,000 
(L. Prcamp, 1956) and cest, (part) on the geological map 1:100,000 
of Mount Carmel (L. Picarp and E. Kasnar, 1958). 

The name is derived from the village of Fureidis, on the 
western slope of Mount Carmel. 


GEORGIAN: u... 22 eee en Lower Cambrian 
BENTOR (Y.K.) (1956). The Manganese Occurrence at 
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Timna’ (Southern Israel), A Lagoonal Deposit. Symposium on 
Manganese Deposits, vol. 4, XX International Geological Con- 
gress, Mexico. 


Term first used by Y.K. Bentor (1956), on the basis of fossil 
determinations by A. Parnes (1956a, unpublished), for the age 
of the Lower Shales * at Timna. More recent research has shown 
that sediments of Georgian age are not confined to this part of 
the section. The entire sequence now attributed to the Georgian 
has a maximum thickness of 77 m. It consists of a lower part 
comprising the Lower Shales* and the Dolomite Series *; and 
an upper part, which seems to be separated from the lower one 
by an unconformity, and comprises the Zebra Sandstone * and 
the Upper Shales *. The Georgian age of this sequence is proven 
by two horizons of Trilobites, one near the top of the Lower 
Shales and the other at the top of the Upper Shales. The latter 
may already mark the transition to the base of the Middle 
Cambrian. 

The base conglomerate of the Georgian sequence overlies 
the fluviatile Paleozoic Nubian Sandtone* or, with a major 
unconformity, the crystalline basement. The Georgian sequence 
which is marine, underlies the Lower Variegated Nubian Sand- 


| stones *. 


| 


The sequence is best developed at Timna (Southern Negev), 
but the Lower Shales continue well into the Sinai. 
The sequence is similar to the one described by L. Picarp 


| (1942) from Wadi Zerka Main in Jordan. 


GHÄREBECHAER Ir. ee Maestrichtian-Danian 
See : Ghareb Formation. 


| GHAREB FORMATION 


Upper Campanian to Maestrichtian 
(No. 36 on location map). 


P.D.P., unpublished reports since 1940; published by S.H. 
Suaw, 1947, Southern Palestine, Geological Map on a Scale of 
1/250,000 with Explanatory Notes, Govt. of Palestine, Jerusalem, 
emended by BENTOR (Y.K.) and Vroman (A.), in press, The Geo- 
logical Map of Israel 1:100,000, Sheet 16: Mount Sdom. GSI, 
Jerusalem. 

Synonym: Ghareb Chalk (P.D.P., unpublished reports since 


1940, published by S.H. SHaw (op. cit.)). 
A marine sequence, consisting mainly of white, yellow or 


} reddish argillaceous, phosphatic, limonitic, occasionally sandy and 


glauconitic chalks; it also contains, especially in its lower part, 
gray-green gypsiferous shales. Rare dolomites appear in the 
upper part, and locally the sequence is highly bituminous. The 
occurrence of large marcasite concretions is characteristic. The 


| sequence is normally unbedded, but may occasionally show 
| excellent bedding. It overlies conformably the Mishash Format- 


ion * and underlies the Taqiya Formation *; the contact with 
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the latter formation is considered to be disconformable (Z. Reıss, 
1955a, b). The G.F. carries Pecten farafrensis Zitt., Terebratu- 
lina sp., Ventriculites poculum Zitt., Schizorhabdus libycus Zitt., 
Lamna serrata Ag. 

The G.F. reaches locally 170 m, but its average thickness 
is about 30 m. Its type-area is Ma’abar Zin (Nagb el Ghareb). 

The geologists of the P.D.P. and following them, S.H. SHaw 
(op. cit.) placed the G.F. into the Maestrichtian-Danian. Z. Reiss 
(1955b), on the basis of microfauna, has shown the age of the 
G.F. to be late Campanian to Maestrichtian. 

The G.F. is widely distributed in the synclines of the Negev, 
but missing in anticlinal areas owing to non-deposition. The rocks 
forming the G.F. are also present in the northern part of the 
country (see Sar’a beds). 


GROSSES oder HAUPTPLUVIAL .............. Pleistocene 


BLANCKENHORN (M.) (1914). Syrien, Arabien und Mesopota- 
mien, Handb. d. reg. Geologie, vol. 5, Heidelberg. 


The time during which, according to M. BLANCKENHORN, the 
Lisanmergel (see Lisan Formation) were deposited. 


GHUNDGEBIHGE ^ m IET Precambrian 


BLANCKENHORN (M.) (1914). Syrien, Arabien und Mesopota- 
mien, Handb. d. reg. Geologie, vol. 5, Heidelberg. 


Term used by M. BLANCKENHORN for granites and crystalline 
schists of Syria-Arabia, placed by him into the Archaicum. 

The author does not include under this term volcanic rocks 
such as porphyries, porphyrites, dioritic and diabasic effusives, 
which are in his opinion of a later age. Nor does he include the 
pudding stones of Proterozoic age, which are placed by him 
into the Precambrian. 


H 


HAIFA BUCHT (Blauton der ...). 
See: Blauton der Haifa Bucht. 


HAJAR*MUSA IEIR C Lord E UL HIE Maestrichtian 
(No. 37 on location map). 


. SEETZEN (U.J.) (1810). Brief Account of the Countries adjoin- 
ing the Lake Tiberias, Jordam and the Dead Sea. London. 


Hajar Musa is a popular Arabic name meaning stone of 
Moses, used for a black bituminous, partly shaly, limestone with 
some gypsum veins, and carrying Pecten obrutus Conr., exposed 
in the region of Nebi Musa in the Judean Desert. It includes a 
thin dolomitic limestone bed at the top. L. LanrET (1869) re- 
ferred to it as « Calcaire asphaltique de Nebi Musa » or « Pierre 
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de la Mer Morte ». M. BLANCKENHORN (1905, 1914, 1915) called it 
« Stinkkalke », « Asphaltkalke » or « Bitumenkalke » and re- 
garded its age as Campanian * - Danian *. L. Picarp (1931a) 
attributed a Danian age (with reservation) to these bituminous 
strata, referred to by him as «third or uppermost bituminous 
horizon ». Z. Retss (1955b) considers this horizon to be of early 
Maestrichtian * age. 

The Hajar Musa, which is approximately 20 m thick, over- 
lies phosphatic limestones with Bostrychoceras (Campanian) and 
is overlain unconformably by late Tertiary-Quaternary oolitic 
limestones. 


BANNGENDPEFMER Be eg Pleistocene 
(No. 38 on location map). 


| Picarp (L.) (1932). Zur Geologie des Mittleren Jordantales. 
Zeitschr. Deutsch. Paläst. Ver., vol. 55. 


A loesslike reddish loam, with fine tabular structure, inter- 
bedded between the Naharaim Gravel * and the Samachschotter * 
occuring in the Jordan Valley. This loam represents an Inter- 
pluvial stage or eluvial epoch during the Pleistocene. 

L. Picarp (1943) assumed that this loam represents a halt 
within the great fluviatile cycle of the early Pleistocene. 

At present these loams are regarded as belonging to the 
uppermost Lower Pleistocene. 


HASB SANDSTONE -ee so saaa ap Ese Miocene-Pleistocene 


See : Hatseva Formation. 


HASBESERIES PR EHE UNES e s Neogene-Quaternary 


See : Hatseva Formation. 


HATSEVAZEORMATIONZE. ee. Mio-Pliocene 
(No. 39 on location map). 


Braxe (G.S.) (1935). The Stratigraphy of Palestine and Its 
Building Stones. Printing and Stationery Office, Jerusalem. 


Emended by BENToR (Y.K.) and Vroman (A.), (in press). The 

Geological Map of Israel 1:100,000, Sheet 16: Mount Sdom. 

G.S.L, Jerusalem. 

| Synonyms: Kornub and Hosb Sandstone G.S. BLAKE (op. 
cit); Hasb or Hosb Sandstone (Unpublished reports, Petroleum 
Development (Palestine) Ltd. since 1940); Hosb Series and 
Kurnub Sands and Sandstones (L. Picarp, 1943. Structure and 
Evolution of Palestine. Bull. Geol. Dept., Hebr. Univ., vol. 2, 
nos. 2-4, Jerusalem). 

Pliocene Sandstones (G.S. BLAKE and M.J. GoLpscHMIDT, 1947. 
Geology and Water Resources of Palestine. Govt. of Palestine, 
Jerusalem). 

Hasb Series (S.H. SHaw, 1947. Southern Palestine, Geological 
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Map on a Scale of 1/250,000 with Explanatory Notes. Govt. of 
Palestine, Jerusalem). 

Hatseva Series (Y.K. Bentor and A. Vroman, 1954. The Geo- 
logical Map of the Negev 1: 100,000, Sheet 16: Mount Sdom (in 
Hebrew). 

A predominantly continental sequence, now called Hatseva 
Formation (Y.K. BENTOR and A. VROMAN, in press), composed 
mainly of reddish sandstones, red and green shales, conglomerates 
and some chalk and limestone. 

G.S. Brake (1928) first mentioned « calc-ferruginous sand- 
stones and gypseous beds» from the vicinity of Kornub and a 
« red sandstone series » from Ain Hosb; he placed both into the 
Pliocene and believed them to be related to the Jebel Usdum 
Series *. M. BLANCKENHORN (1931) attributed an Upper Pliocene 
age to these deposits, but G.S. Brake (1935a) stated their age as 
not determined. L. Picarp (1943) thought that the formation was 
deposited since Middle Miocene, and possibly into Pliocene times. 
The geologists of the Petroleum Development (Palestine) Co. Ltd. 
regarded the age of the formation as Mio-Pliocene or Plio-Pleis- 
tocene, or simply post-Eocene. S.H. SHaw (1947) published the 
type section from Ein Hasb (Ein Hatseva). 

Y.K. BENTOR and A. Vroman (1954) extended the scope of 
the unit and sub-divided it into three parts, viz. a base con- 
glomerate, a sandy middle part, and a top conglomerate (Arava 
Conglomerate*). They believed the H.F. to be mainly of Pliocene 
age, the base conglomerate being possibly of Miocene age. 
Y.K. BENTOR and A. Vroman (1957) subdivided the middle part 
of the sequence into three «stages» called Lower *, Middle * 
and Upper Hatseva Stages*. They also pointed out that the 
Arava Conglomerate overlies the other parts of the H.F. uncon- 
formably and should be considered a separate unit. They showed 
the H.F. to be of early Miocene to Middle Pliocene age. 

The type area of the H.F. is the northern Arava from near 
Ein Hatseva to the Paran Basin. Here the formation is of la- 
custrine origin (Hatseva Lake). It overlies unconformably older 
strata (Cenomanian or younger), and is covered unconformably 
by the Samra* or Lisan Formations*. Near Ein Yahav the 
thickness of the H.F. reaches locally 60 m but is subject to large 
variations; in the Paran Valley, where the formation is less well 
known, its thickness probably exceeds 500 m. 

The H.F. also occupies large areas in the mountains of the 
northern Negev, overlies unconformably Cretaceous to Eocene 
strata, and reaches a thickness of about 100 m. The sequence is 
mainly of aeolian origin in the eastern part of the mountain belt, 
carrying in some places bones of Hippopotamus; but the lower 
part of the middle, sandy section interfingers westward with 
marine sandstones and shales carrying Ostrea gingensis Schloth., 
proving a Middle Miocene age for these strata. 

The Foothill Formation * has been referred to by Y. BENTOR 


and A. Vroman (1954) as Hatseva Series, but is now considered 
a separate unit. 
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H'ATSEVASSEHRIES 2... a... Miocene (?) - Pliocene 


See : Hatseva Formation. 


HATSOR GRAVEL anne fb ado de Pleistocene 
(No. 40 on location map). 


Pıcarp (L.) (1952). The Pleistocene Peat of Lake Hula. Bull. 
Res. Counce. Israel, vol. 2, no. 2. 


Gravel and loam, more than 100 m thick, representing the 
fluviatile facies of the Hula Series*, known from a boring in 
the western part of the Hula Valley. 

The Hatsor Gravel is overlain by basalt and is considered 
to be contemporaneous with the Naharaim Gravel* and the 
Benat-Yaqub Gravel *. Its age is believed to be Lower to Middle 
Pleistocene (or late Lower Pleistocene). 


HAUPTPLUVIAL. 


See : Grosses Pluvial. 


HAUPTFLERRASSE me enna en eee Pleistocene 


BLANCKENHORN (M.) (1914). Syrien, Arabien und Mesopota- 
mien. Hdb. d. region Geologie, vol. 5. Heidelberg. 


Name used by M. BLANCKENHORN for the terrace (rock scarp 
or sediment terrace) representing the shore line of the Lisan 
lake (see Lisan Formation) in the Jordan Valley and the Dead- 
Sea region (Jericho). 

The extension of the terrace corresponds to the distribution 
of the Lisan Formation *, and is situated (-)350 to (-) 210 m below 
Mediterranean sea level. The age given is Old Diluvium (« Haupt- 
pluvial * »). 

The Hauptterasse is identical with H. Anperson’s (1852) 
« Upper Terrace » near Beisan, and E. Hurr's (1886) « Old Lake 
Terrace » of the Jordan-Arava Valley. 


EDNUTERIVLDANQC. See er. co Lower Cretaceous 


GRADER (P.) and Reıss (Z.) (1958). On the Lower Cretaceous 
of the Heletz Area. G.S.I. Bull. no. 16. 


An Hauterivian age has been attributed to part of Unit L. 
Cr. Ila and Unit L. Cr. IIb of P. GRADER and Z. Reıss (op. cit.). 
These units are composed of a lower 100 m thick sequence of 
alternating iron-oolitic shales and limestones, partly sandy, and 
an upper 50 m thick complex of iron shales and lignitic sand- 
stones. These strata are marine and contain Leopoldia, Saynella, 
Epistomina, Choffatella, etc. They are overlain conformably by 
shales and limestones or Barremian * age, and overlie oolitic 
sandy shales and limestones of Valanginian * age. 

Marine strata of Hauterivian age have been recognized to 
date only in the subsurface of the southern Coastal Plain. The 
sands which form the lower part of Unit L. Cr. IIb are oil- 
bearing in the Heletz-Brur area. 


50 


HELVETIAN. 2... 00.000 coe els ee ee EE Miocene 
Brake (G.S.) (1935). On the Occurrence of Marine Miocene 
in Palestine. Geol. Mag., vol. 72. 


GS. Brake attributed a Helvetian age to the coral reef 
limestones cropping out at Wadi Sarar. These rocks overlie 
chalky limestones of late Eocene-Oligocene age. Their thickness 
is a few metres. 

The faunal asesmblage includes: Lucina columbella Lmk., 
Tellina (Arcopagia) crassa Penn. var. lammelosa Dollfus, Antigona 
subrotunda Defr. L. Pıcarp and M. AvNiwELECH (1937) placed 
these strata into the Vindobonian *. G.S. Brake (op. cit.) also 
considered an Helvetian age for the limestones occurring at 
El-Juheir (El Ghirheir) which contain Ventricola burdigalensis 
Mayer. 

L. Picarp and P. SorowoNica (1936) suggested a Helvetian 
age for the fossiliferous limestones at Bir Khuweilfe which were 
attributed by G.S. Brake (1935b) to the Tortonian *. 

L. Pıcarp and P. SorowoNica (1936) attributed a Helvetian 
(« Schlier Stage ») age to 5 m of marls from Tell en Nejile (Wadi 
Hesi), the base of which is not exposed. The faunal assemblage 
includes Pecten cf. denudatus Reuss, Nuculana aff. lecoentrea 
Dolfus and Dautzenberg, Brissopsis aff. attrangensis R. Hoernes. 


HELVETICA ZONE o.ae: Late Cenomanian-early Turonian 


Reıss (Z.) (1958). Remarks on the age of the so-called 
« Dalia Marls » in Northern Israel. G.S.I. Bull. no. 17. 


This term, originally intended to denote a biostratigraphic 
unit, is currently applied to a sequence of greenish-gray, some- 
times pyritic and chalky marls and shales carrying a rich fora- 
miniferal fauna with Helvetoglobotruncana helvetica (Bolli). 

This sequence has so far been recognized only in sub-surface 
sections in the Western Coastal Plain; there it attains a thickness 
of about 50 m (P. GRADER, 1958b), overlies conformably late 
Cenomanian sediments, and is overlain unconformably by Ter- 
tiary strata. The sequence may, at least partly, be identical with 
the surface rock units known as Dalia-marls* and Leoniceras 
Zone“ occuring both in Northen and Southern Israel. 


HEROD'EORMATION ES ER ee ee Miocene 
(No. 41 on location map). 


BENTOR (Y.K.) (in press). On the Cenozoic Volcanism in 
Israel. 


A fluvio-lacustrine sequence, more than 400 m thick, con- 
sisting of red, partly sandy marls, sandstones, conglomerates, 
and subordinate yellow and red, partly sandy, limestones, with 
many intercalated basalt flows. The sequence contains fresh 
water molluscs, which have not yet been determined. The base 
of the H.F. is nowhere exposed, except at the uplifted block of 
Mount Hordus near Tiberias, where a reduced section of the 
H.F. can be seen overlying unconformably Senonian chalk. The 


sl 


H.F. is overlain by the lacustrine - braskish Poriyah Formation *. 

The H.F., first mentioned by G.S. Brake (1928), forms the 
lower part of the Tiberias Series *, as defined by L. Picarp (1943). 

Owing to its apparently conformably position underlying the 
Upper Miocene Poriyah Formation, a Lower to Middle Miocene 
age has been attributed to the H.F. (L. Picarp, 1943). Its type 
area is the western shore of Lake Tiberias, between Tiberias 
and Deganiah. 

The name of the formation is derived from Mount Hordus 
(Herold, Mount Berenice) 1.5 km south of Tiberias. 


ENPPURITENBÄNKE NW SEL senis ee. Turonian 
Fraas (O.) (1867). Aus dem Orient. Stuttgart. 


Name applied to crystalline to semicrystalline and litho- 
graphic limestones, in the Jerusalem area. The sequence is un- 
derlain by reddish, hard, dolomitic limestones and dolomites 
(Mizzi Ahmar*) and overlain by chalky limestones (« Ka’a- 
kuhle»*) with Texanites of Santonian age. 

O. Fraas (op. cit.) divided the sequence in: (1) Meleke * or 
« Untere Hippuritenbank » with Hippurites syriacus (a Sauva- 
gesiine ?). (2) « Zweite Hippuritenbank », composed of a « light 
white marble» with Radiolites mortoni (= Sphaerulites patera 
Arnaud); (3) the Nerineaen marmor with Nerinea requieniana 
and Nummulites cretacea O. Fraas (= Alveolina, vide L. PICARD 
(1938a) which, together with Miliolidae and other foraminifera, 
build a dense hard limestone overlain by (4), the « Dritte Ru- 
distenzone » or « Obere Hippuritenbank » with « Hippurites sul- 
catus » (most probably — Bournonia judaica Blanckenh.), Neri- 
mea and Actaeonella (Trochactaeon) salomonis Fraas. The sty- 
lolithic limestone (Mizzi*) is partly platy and lithographic (Mizzi 
Helu*), and contains in the uppermost layers silicified fossils. 
These fossiliferous beds were called by O. Fraas: « Kieselige 
Schneckenbank » (see Actaeonella Flint Beds). 

L. Picarp (1938a) gives the following thicknesses of the 
sequence, from base to top: (1) Meleke * of Turonian age 20 to 
25 m; (2) Mizzi Helu* and Miliola limestone 40 m; (3) Actaeo- 
nella flint beds 5 to 10 m; (4) Mizzi Helu, poor in fossils and 
siliceous Ka'akuhle 40 m. 


HOLOCENE E ER UE cel dore eee ete e Quaternary 
See : Recent. 


HOSBESANDSTONEFT se 2 Miocene-Pleistocene 


See : Hatseva Formation. 


HOSB SERIES ..... Middle Miocene to Pliocene or Pliocene 


See : Hatseva Formation. 


ADPASSERIES RC cc ee ee Lower Pleistocene 
(No. 42 on location map). 
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L. Prcarp (1952). The Pleistocene Peat of Lake Hula. Bull. 
Res. Counc. Israel, vol. 2, no. 2. 


This term has been applied to a sequence of alternating beds 
of limnic chalk and clay with boggy peat, found in the subsurface 
of the Hula Lake region. The section generally consists of an 
upper peat, a few metres thick, underlain by 25 m to 50 m of 
limnic chalk and clay. Below the limnic chalks, occurs the main 
peat horizon which may reach a thickness of 30 m. This is under- 
lain again by limnic chalks and clays. 

The fauna occurring in these strata consists of fresh water 
molluses of recent type, ie. Planorbis, Bythinia, Valvata and 
Melanopsidae of the Melanopsis costata group. In the fresh water 
chalks, extinct species have been found such as the keeled forms 
of Neritina (Theodoxia) jordanica Melanopsis aaronsohni, Vivi- 
para aff. apamea, and Dreissensia sp. This fauna points to an 
early Pleistocene age. 


IGNEOUS ROCKS ............ Pre-Cambrian to Pleistocene 


Three distinct periods of igneous activity can be recognized 
in Israel. The oldest and most extensive one is of Precambrian 
age. 
The second period belongs mainly to the Upper Jurassic and 
lowermost Cretaceous. Its rocks are exposed in the breached 
anticlines of the Central Negev (Ramon, Mount Arif) and the 
adjoining parts of Sinai (A’ref el Na’qa). They have also been 
encountered in drillings in the Northern Negev and in some 
parts of Northern Israel. This igneous rock association is distin- 
guished by its highly alkaline character. It is partly intrusive 
and consists of stocks and bosses of nordmarkite, bosses and sills 
of bostonite, a laccolith of essexite and numerous dikes of 
olivine basalt, basanite, trachy-andesite and trachyte. The related 
effusive rocks which originally extended over an area of 1,500 
square miles in the central Negev, are of the flood basalt type 
and consist mainly of nepheline-basalts with subordinate amounts 
of pyroclastics. These sheets, which reach a maximum thickness 
of more than 100 m, occur in the lower part of the sandstone 
sequence of early Cretaceous age. 

In the area of Mount Carmel and Umm el Fahm volcanic 
activity continued into late Senonian times. The major rock types 
are olivine basalts and spilites, accompanied by tuffs and agglo- 
merates which contain numerous coarse crystalline basic ultra- 
basic (garnet-peridotite) ejections (E. Sass, 1957, unpublished). 
This volcanism is submarine and shows geosynclinal affinities. 
It is probably connected with the ultra-basic belt connecting 
Cyprus with the Taurus Mountains (A. VROMAN, 1957, unpu- 
blished). 

The third period of igneous activity started in Miocene and 
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continued until sub-recent times. This volcanic rock association 
is part of the Hauran flood basalt province. Its rocks cover large 
areas in Galilee, the Hula Depression, the Jordan Valley north 
of Beisan, the Yezreel Valley and the Beisan Plain. Contem- 
porary igneous rocks are very rare in the central and southern 
part of the country, including the Rift Valley, but are sparsely 
distributed in the Coastal Plain and the Shefela. 

These rocks are known since antiquity and, in modern times, 
were first described by H.J. ANDERSON (in W.F. LvNcH, 1852) 
under the name of Basalt Lava of Tiberias. The dominant rocks 
are olivine basalts, nepheline basalts and basanites as well as 
corresponding tuffs and agglomerates. Related intrusives are 
represented by stocks of nepheline-monzonite at Giv'at Hamore 
(M. OppENHEIM, 1959, unpublished), and dikes of hornblende 
basalt near Yavniel. In the southeastern Galilee the total thick- 
ness of the volcanic complex exceeds 400 m. Red beds of the 
Herod Formation * alternate with basalt flows on the west shore 
of the Lake of Galilee, and marine as well as lacustrine chalks 
and limestones of the Poriya* and Degania * Formations occur 
higher up in the volcanic sequence. 

The age of these volcanics was regarded by L. Picarp (1943) 
as partly Miocene and partly Pleistocene, with a period of vol- 
canic quiet during the Pliocene. Y.K. BENTOR (in press) has 
shown that the Miocene volcanism was mainly of the central 
type. The intrusive rocks of Giv'at Hamore belong probably to 
the same period. Volcanic activity reached its maximum during 
the Pliocene (fissure eruptions, preceded by explosions leading 
to the accumulation of tuffs and agglomerates, such as those of 
Poriya and Wadi Fejjas). During the Pleistocene volcanic activity 
decreased; it was mainly of the central type and lavas are fre- 
quently acocmpanied by pyroclastics (Horns of Hittin). 


ISEIVALCHATKI IC he s feudo erede Cenomanian 
(No. 43 on location map). 


Picarp (L.) and Kasmari (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. 7G, 
no. 1, Jerusalem (Dept. Geol. Hebr. Univ., Publication no. 192). 


Synonym: Lower Chalk (L. Picarp and E. Kasnar, ibid.). 

The name LC. was given to the lowest sub-division of the 
Main Chalk Complex * of Mount Carmel which was called earlier 
by G.S. Braxe (1935a) Chalk-Flint Series *. It is 70 m thick, 
overlies the Yagur Dolomite * and is overlain by the Meleke- 
Gryphaea Beds *. 

The LC. consists of white or yellowish, slightly argillaceous 
chalk; it contains limonitic concretions and nodules of flint. 
Locally, the chalk passes laterally into dolomites and crystalline 
limestones. Very rare brecciated Rudist reef-limestones occur. 

The LC. was regarded as Middle-Upper Cenomanian by 
L. Prcarp and E. Kasuat (op. cit), and as Upper Cenomanian by 
E. Kasxar (1958). 
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The LC. is marked ce, (part) on the geological maps 
1: 100,000 of Northern Israel (Compiled by A. VROMAN, 1958). 

The name is derived from the village of Isfiya on Mount 
Carmel. 


J 

JEBEL USDUM SERIES ............. Oligocene to Miocene 
See : Sdom Formation. 

JIBRINEACIES MN UMR ME RIED EURER Tertiary 
See: Jibrin Series. 

JIBRIN SERIES 255 00 au Den ee ae Tertiary 
See: Bet Jibrin Series. 

JUDEA LIMESTONE. ce o 77 0 T Upper Cretaceous 
See : Judean Limestone. 

JUDEAN LIMESTONE .............. Cenomanian-Turonian 


Batt (M.W.) and Barr (D.) (1953). Oil Prospects of Israel, 
Bull. A.A.P.G., vol. 37, no. 1. 


The term Judea Limestone was used by the geologists of 
the P.D.P. in reports since 1940. It was first published by 
M.W. Barr and D. Barr in a slightly changed form: Judean 
Limestóne. As defined by the geologists of the P.D.P. the term 
comprises all marine rocks overlying the Kurmub Sandstone * 
and underlying the chalks of the Memuha Formation *. In this 
definition the J.L. is mainly Cenomanian-Turonian in age, but 
includes locally also rocks of Coniacian * and even Santonian * 
age. As defined by M.W. Barr and D. Barr the term is restricted 
to the marine rocks of Cenomanian and Turonian age, and thus 
corresponds in the Negev to the Umits ce * and t * combined. Its 
thickness varies from 290 to 750 m. 

The dominant rocks of the J.L. are limestones, dolomites, 
marls, occasionally chalk and shales, and rarely sandstones. 


JUNEIDIYA CHALK C M mST Cenomanian 
(No. 44 on location map). 


Pıcarp (L.) and Kasnar (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. TG, 
no. 1, Jerusalem (Dept. Geol. Hebr. Univ., Publication no. 192). 


Synonym: Upper Chalk (L. Pıcarp and E. Kasnar, ibid.). 

The name J.C. was given to the uppermost subdivision of 
the Main Chalk Complex * of Mount Carmel, referred to earlier 
by G.S. Braxe (1935a) as Chalk-Flint-Series*. The sequence 
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overlies the Khureibe Chalk* and underlies the Muhraqa Se- 
ries *; its thickness is 60 to 80 m. 

The J.C. consists of chalky limestone — locally named Sul- 
taneh — occasionally alternating with fine-bedded limestone. 
Flint concretions appear either in the lower or the upper part of 
the sequence. The J.C. is very fossiliferous and carries Euompha- 
loceras meridionale. 

It was placed in the Middle-Upper Cenomanian by L. PICARD 
and E. KasHar (op. cit) and in the Upper Cenomanian by 
E. KasHar (1958). 

The J.C. is marked ce, (part) on the geological maps 
1:100,000 of Northern Israel (compiled by A. Vroman, 1958). 


JURASSIC NE AO RI NEN Lo npe, Mee Mesozoic 


BLAKE (G.S.) (1935). The Stratigraphy of Palestine and Its 
Building Stones. Printing and Stationery Office, Jerusalem. 


The first definitely Jurassic strata in Israel were discovered 
in Makhtesh Hathira (Kurnub) by Capp and investigated for the 
Petroleum Development (Palestine) Co. Ltd. by F.E. WELLINGS, 
L. DamesIN and J.A. Doucras in 1903-33 (published by G.S. BLAKE, 
op. cit). S.H. SHaw (1947) gave the succession of Jurassic strata 
in Makhtesh Ramon (Wadi Raman), and Y. BENTOR and A. VRO- 
MAN (1954) recorded Jurassic strata from Makhtesh Hatsera 
(Hedhira). Recently R.G.S. Hupson (1958) gave a full faunal list 
of the sequence exposed in Makhtesh Hathira (Kurnub Lime- 
stone *). According to R.G.S. Hupson, this sequence, about 200 m 
thick and composed of limestones and marls, partly sandy, be- 
longs to the Callovian * - Sequanian *. 

The strata at Ramon, originally placed by Y. BENToR and 
A. VROMAN (op. cit.) into the Middle to Upper Jurassic, are now 
believed — on the basis of more recent research by Y. BENTOR, 
A. VROMAN and A. Parnes — to belong mainly to the Middle 
Jurassic (Dogger, Bajocian * - Bathonian *), and possibly partly 
to the Liassic. The sequence at Ramon is composed of about 
500 m of limetsones, marls, shales, clays and sandstones, with 
some conglomerates, and is of marine origin in its uppermost and 
lowermost parts and terrestrial in its middle part. The 30 m thick 
sequence of limestones, shales and sandstones, exposed at Hatsera, 
is placed by Y. BENTOR and A. Vroman (1954) into the Upper 
Jurassic (Malm *). Strata of Middle to Upper Jurassic age 
(Dogger-Tithonian *) occur in the subsurface (see L. PICARD, 
1958; P. GRADER and Z. Reıss, 1958). Their thickness attains more 
than 400 m, and they are composed of limestones, partly oolitic, 
dark shales and partly sandy shales (Umit jm *, Umit jz *, Titho- 
nian *, Lusitanian *, Portlandian *). Part of the so-called Nubian 
Sandstone * of Southern Israel is also believed to be of Jurassic 
age. In some places the marine Jurassic strata carry rich mega- 
faunas (ammonites, corals, stromataporoids, gastropods, lamelli- 
branchs, etc.), as well as some characteristic foraminifera (Kur- 
nubia, Pseudocyclammina, Trocholina). 
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(Jurassic, continued) 

Jurassic volcanics occur on the surface in the Negev and in 
the subsurface of Northern Israel. 

The lower contact of the Jurassic strata is gradational, 
although in some places of the Negev it is believed to be uncon- 
formable. The upper contact is unconformable (as observed in 
outcrops) and is apparently gradational in some of the sub- 
surface basins of the Coastal Plain, of Northern Israel and of 
the northern Negev. 

The thickness of the Jurassic strata exceeds 1,500 m in 
Northern Israel, but decreases to about 500 m in the northern 
and central Negev; no Jurassic has as yet been proven in the 
southern Negev. 

Jurassic strata are marine in the north and west of the 
country and become increasingly terrestrial toward the south 
and east. 

(See also: Kurnub Limestone, Unit j, Marly Cuesta, Red 
Cuesta, Brown Cuesta). 


KATCARKUHLEUU- 6 ToC D Senonian 


Frass (O.) (1867). Aus dem Orient. I. Teil: Geologische Beo- 
bachtungen am Nile, auf der Sinai Halbinsel und in Syrien. 
Stuttgart. 


This Arabic stone-masons' term for semi-hard, white, yello- 
wish or reddish striped limestones, has been introduced in 
Palestinian stratigraphy by O. Fraas. M. BLANCKENHORN (1905) 
subdivided the Ka'akuhle into two parts: a lower one, believed 
to be of Santonian * age and an upper one, placed by him into 
the Campanian *. Later the term Ka'akuhle has been used by 
M. BLANCKENHORN only for strata of Santonian age. L. PICARD 


(1931a) states that this rock-type occurs also in strata of Cam- 


panian * and even Maestrichtian * age (see also Flammkalke). 
The Ka'akuhle rock type occurs mostly in strata of Santonian 

age in Israel (Menuha Formation *, see also Emscherian) and 

carries in many places Texanites, as well as rich foraminiferal 


assemblages, including among others Globotruncana concavata | 


(Brotzen). 


Wherever present in Israel, the Ka'akuhle passes gradually 
upwards into chalks of Campanian age. 


KALKSINTER VON BESAN 
(No. 45 on location map). 


Picarp (L.) (1929). Zur Geologie der Besan Ebene. Zeitschr. 
Deutsch. Palüst. Ver., vol. 52. 


Name given by L. Picarp for the terrace, first described by 
H.J. ANDERSON (W.F. Lyncu, 1852), on which the town of Beisan 
is situated. 


Se dee EEE Holocene | 
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It consists of calcareous sinter, 20 to 40 m thick, of late 
Pleistocene-Holocene age. 


LEHUHEIBE/CHALE or REN E ET Cenomanian 

(No. 46 on location map). 

Picarp (L.) and Kasnaı (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. 7G, 
no. 1, Jerusalem (Dept. Geol. Hebr. Univ., Publication no. 192). 

Synonym: Middle Chalk (L. Picarp and E. Kasnar, ibid.). 

This sequence, which is 120 m thick, forms one of the sub- 
divisions of the Main Chalk Complex * of Mount Carmel referred 
to earlier by G.S. BLake (1935a) as Chalk-Flint Series *. It over- 
lies the Meleke-Gryphaea Beds* and underlies the Juneidiya 
Chalk *. 

The K.C. consists of white, slightly argillaceous chalk with 
flint nodules, overlain by hard limestones or dolomites. The 
sequence is very fossiliferous and carries Acanthoceras sp., Man- 
telliceras sp., Euomphaloceras sp., as well as Orbitolina sp. The 
K.C. is regarded as Middle-Upper Cenomanian by L. PICARD 
and E. KasHar (op. cit. and as Upper Cenomanian by E. KASHAI 
(1958). 

The K.C. is marked ce, (part) on the geological maps 
1:100,000 of Northern Israel (Compiled by A. Vroman, 1958). 

The name is derived from the village of El Khureibe on 
Mount Carmel. 


KIESELIGE SCHNECKENBANK ................ Turonian 
See : Actaeonella Flint Beds. 


IGIMMEHIDGIAN:-U 5: Jo nec uet N Upper Jurassic 

Picarp (L.) (1943). Structure and Evolution of Palestine. 
Bull. Geol. Dept. Hebr. Univ., vol. 4 ‚nos. 2-4. 

The stage-name Kimmeridgian was first used by L. PICARD 
for part of the Upper Jurassic strata in the Lebanon-Palestine 
region. More recently P. GRADER and Z. Reıss (1958) attributed 
a Kimmeridgian age to Kurnubia-bearing, partly oolitic lime- 
stones in the subsurface of the Heletz area. 


ESZEINPLUMDATL. esee et S sit eee Pleistocene 

BLANCKENHORN (M.) (1914). Syrien, Arabien und Mesopota- 
mien. Hamdb. d. reg. Geologie, vol. 5, Heidelberg. 

The time during which, according to M. BLANCKENHORN, the 
Mittelterasse *, of the Jordan Valley was formed. 

The Kleinpluvial is younger than the Hauptpluvial *. 


MXODHOLLDLHENKALEEZI 5-5. x25 2] 1244511252 ee Senonian 
See : Phosphorittruemmerkalke. 


KORNUB AND HOSB SANDSTONE ..... Plio-Pleistocene ? 


See : Hatseva Formation. 
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KURDANE SERIES FIRE EEE Pliocene-Pleistocene 
(No. 47 on location map). 


Pıcaro (L.) (1928). Zur Geologie der Kischon Ebene. Zeitschr. 
Deutsch. Pal. Ver., vol. 51, no. 1. 


This term was applied by L. Picarp to a sequence of calca- 
reous sandstones and red limestones from the Haifa Bay area. 
G.S. Brake and M.J. GorpsHMipT (1947), give the thickness of 
the K.S. as 17 m and state that the K.S. overlies unconformably 
chalks of Eocene age, and are overlain by limestones of un- 
determined age. The faunal assemblage seems to indicate 
(M. BLANCKENHORN, 1927) a late Pliocene age. It contains Caralli- 
niceae, Miliolides, Cassidulina and Operculina (?). 

L. Prcarp (1943) considered the Kurdane Series to belong 
to the Lower Pleistocene. 


KURKARE MAMAN ein ee SUSE Pliocene-Pleistocene 


LOEWENGART (S.) (1928). Zur Geologie der Kuestenebene 
Palaestinas. Centralbl. f. Miner. etc., Abt. B. 


A local name adopted by S. LOEWENGART for cross-bedded 
calcareous sandstones deposited under continental or marine con- 
ditions and widely distributed in the Coastal Plain. Kurkar is 
the main component of several ridges of hills running parallel 
to the Mediterranean Coast line, showing by their steep land- 
ward slopes their origin from dunes. 

The consolidation of these old dunes into kurkar has been 
discussed by L. Picarp and P. SorowoNica, 1936; L. Pıcarp and 
M. AvNrMELECH, 1937; L. Picarp, 1943; and Y. IrzHax1, in press). 

L. Pıcarn (1943) distinguished two main complexes of con- 
tinental kurkar: a lower one, believed to belong to the Lower 
to Middle Pleistocene, and an upper one, belonging to the Upper 
Pleistocene, while M. AvNrMELECH (1952) distinguished four kur- 
kar complexes. 

Recent studies by A. Issar, Y. IZHAKI and Z. Reiss (unpu- 
blished) have shown that kurkar may range in age from late 
Pliocene to latest Pleistocene and that it occurs at different 
stratigraphic levels. 


KUHNUB EQUIVALENT ............... Lower Cretaceous 


TscHoPP (H.J.) (1958). The Oilfind of Heletz, Israel. Bull. 
Swiss Ass. Pet.-Geol. and Eng., vol. 22, no. 63. 


This term was applied by petroleum geologists to the upper 
part of the marine section composed of sandstones and shales 
with pyrite of Hauterivian * - Barremian * age which occur in 
the sub-surface of the Heletz area. The exposed continental 
clastic strata in Kurnub (Hathira), however, overlie Jurassic 
formations and underlie Lower Cenomanian limestones and do- 
lomites, and contain marine intercalations of Aptian - Albian age. 

The Kurnub equivalent corresponds, therefore, stratigraph- 
ically to only part of the Kurnub Sandstone *. 
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EURNUB LIMESTONE: E Upper Jurassic 
(No. 48 on location map). 


Petroleum Development (Palestine) Ltd., 1930, unpublished; 
Hupson (R.G.S.), 1956, Tethyan Jurassic Hydroids of the Family 
Milleporidiidae, Journ. Paleontology, vol. 30, no. 3. 


Included in this rock unit are marine Jurassic strata of Cal- 
lovian * to Sequanian * age, composed of marls and limestones, 
partly oolitic and sandy. These strata contain abundant mega- 
fossils (ammonites, gastropods, lamellibranchs, brachiopods, stro- 
matoporoids, corals, etc.) and are exposed to a thickness of about 
200 m in Makhtesh Hathira (Kurnub, Southern Israel). The fauna 
of this unit is described by R.G.S. Hupson (1958). 

The K.L. is overlain unconformably by sandstones and sand 
(Kurnub Sandstone *). 


KURNUB SANDS AND SANDSTONES 
Middle Miocene to Pliocene or Pliocene 


See : Hatseva Formation. 


KURNUB SANDSTONE -eoe rah dee Lower Cretaceous 
(No. 49 on location map). 


Hupson (R.G.S.) (1958). The Upper Jurassic Faunas of South- 
ern Israel. Geol. Mag., vol. 95, no. 5. 


This name, used earlier by petroleum geologists working in 
the country, was published only recently by R.G.S. Hupson (op. 
eit.). It is applied to a sequence of about 400 m of sandstones 
(with brecciated Jurassic limestones at the base), shales, iron 
crusts, and marls, mainly of continental origin (with plant re- 
mains) and containing three « marine intercalations » of early 
Albian (with Knemiceras) to late Vraconian-early Cenomanian 
age. These marine layers are composed of iron-oolitic marls and 
limestones, clays and dolomites, as well as of glauconitic sand- 
stones (top of formation), totalling about 60 m. The K.S. overlies 
unconformably Jurassic (Sequanian) limestones and marls (Kur- 
nub Limestone *). 

The Kurnub Sandstone is apparently identical with Unit 
LKZ. 


PADINAN NE Middle Triassic 


BROTZEN (F.). Stratigraphical studies on the Triassic verte- 
brate fossil from Wadi Raman, Israel, Arkiv for Mineralogi och 
Geologi, Kungl. Svenska Vetenskapsak, vol. 2, no. 9, Stockholm. 


A sequence 75 m thick of alternating lumachelle limestones, 
marls and calcareous shales forming the lower part of the cal- 
careous division of the Triassic strata in Makhtesh Ramon, Negev, 
is regarded (A. PARNES, in press) as Ladinian in age. The se- 
quence is underlain by sandstones with black limestones com- 


60 


(Ladinian, continued) 


posed of the shells of Myalina ramanensis Brotzen of Anisian * 
age and is overlain by a sequence of gypsum beds, calcareous 
shales and limestones bearing Protrachyceras and Clionites of 
early Carnian * age. 

The strata assigned to the Ladinian in Makhtesh Ramon are 
divided into two units. The lower unit, 40 m thick and named 
Ceratites Beds * (F. BROTZEN, op. cit.), consisting of gray and 
yellow, very fossiliferous limestones and marls, contains a fauna 
(Ceratites, Hungarites, Protrachyceras, Monophyllites, Proar- 
cestes) typical of the Lower Ladinian. The upper unit, 35 m 
thick and consisting of limestones and calcareous shales with 
rare Ceratites, as well as of beds of Aulacothyris, Pseudoplacu- 
nopsis, Encrinus, is referred to the Upper Ladinian. 

The Ceratites beds have been divided by F. BROTZEN (op. 
cit.) into a lower part (20 m) with « Paraceratites », assigned to 
the Anisian and an upper part (20 m) with Ceratites, Johannites, 
Arcestes, regarded as Ladinian. The « Paraceratites », however, 
have been shown (A. PARNES, in press) to be Ceratites of the 
same type as those described by L.F. Spartu (in G. ed Din H. 
Awap, 1946) and should therefore be regarded already as of 
early Ladinian age. 

The Triassic sequence exposed at Mount Arif (Negev), des- 
cribed by Y. BENTOR and A. Vroman (1952), includes in its 
lower part red limestones with Emcrinus. The overlying marls 
contain a typical late Ladinian fauna, especially Hungarites 
(A. PARNES, in press). This whole sequence is regarded to be of 
Ladinian age. It is overlain by sandstones and dolomites with 
Trigonodus, indicating an early Carnian * age. 


LANDENIANZ A 42 2155212 5 Upper Paleocene 


See : Paleocene. 


PEONICERASIZONE Up rs E Turonian 
(No. 50 on location map). 


BENTOR (Y.) and Vroman (A.) (1951). The Geological Map 
of the Negev 1:100,000, Sheet 18, Ovdat. Tel Aviv (in Hebrew). 


A marine sublittoral sequence composed mainly of red and 
yellow marl or argillaceous limestone. 

The maximum thickness of the L.Z. is recorded from Beer 
Menuha — 60 m. In the Sdom region, its thickness varies from 
15 to 36.5 m. 

The sequence is very fossiliferous and among its fauna pre- 
dominate large ammonites : Neoptychites cephalotus Court., Mam- 
mites modosoides Schloth., Pseudaspidoceras armatus Perv. 
Pseudoaspidoceras dubertreti Basse, Thomasites SD» Leoniceras 
segne Solger, Leoniceras quaasi Peron. Furthermore: Exogyra 
ipii Sharpe, Pholadomya molli Coq., Crassatella pusilla 

oq., etc. 


The L.Z. overlies late Cenomanian rocks, and is overlain by 
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dolomites or by limestones of early Turonian age. Its age is 
earliest Turonian (see also Sub-unit Cre 

À. VROMAN (1958), correlates the L.Z. of the Negev with the 
Daliya Series * of Mount Carmel. (See also: Helvetica-Zone.) 


A FR COS AE coro d E Ir A Lower Jurassic 
See : Red Cuesta and Marly Cuesta. 


PIMESTONE SERIES ere he Silurian 


See : Dolomite Series. 


BIMONITE;LAYEHS 7100445 e een Neocomian 
(No. 51 on location map). 


BENTOR (Y.K.) and Vroman (A.) (in press). The Geological 
Map of Israel, 1:100,000, Sheet 16: Mount Sdom. G.S.I., Jeru- 
salem. 


This sequence is up to 2.2 m thick and consists of dark 
brown to black, hard, cellular limonite with fillings of yellow 
limonitic marl, yellow marl with limonite concretions, and brown 
sandy limonite with stringers of gypsum. 

In the type area (Makhtesh Hatsera) these layers overlie 
unconformably marine Jurassic strata along a rugged relief; they 
underlie the Lower Cretaceous First Sandstone Sequence * with 
which they form sub-unit LK, *. 

The limonite layers have been interpreted as a fossil la- 
teritic soil. Stratigraphically they correspond to the First Iron 
Crust * of Makhtesh Hathira. 


LISAN FORMATION ............... Middle (?) Pleistocene 
(No. 52 on location map). 


LARTET (L.) (1869). Essai sur la géologie de la Palestine. 
Ann. Sci. Geol., vol: 1, pt. 1, Paris, 


emended by Bentor (Y.K.) and Vroman (A.) (in press). 
The Geological Map of Israel, 1 : 100,000, Sheet 16 : Mount Sdom. 
G.S.L, Jerusalem. 

Synonyms: Depöts de la Lican, Marnes de la Lican, Anciens 
dépôts de la Mer Morte (L. LanrET, 1869); Ancient Deposits of 
Salt Sea (E. Hutt, 1886); Lisan Mergel (M. BLANCKENHORN, 1914); 
Lisan Stage (L. Picarp, 1937); Lisan Marl (L. Picarp, 1938b); 
Lisan Series, Lisan Deposits (L. Picarp, 1943). 

A sequence of marls, clays, chalk, gypsum, silt, sandstones 
and conglomerates, with nodules of « amorphous » and crystal- 
line sulphur, and impregnations of asphalt and gilbertite. The 
L.F., laid down in the Pleistocene Lisan Lake, overlies with a 
slight unconformity the limnic Samra Formation *, or rests un- 
conformably on older strata of Cenomanian to Pliocene age. In 
some places the L.F. is overlain by sub-recent gravels. 

The exact thickness of the L.F. is unknown; nowhere do 
continuous outcrops of the formation exceed a thickness of 80 m, 
but a sub-surface section of marls and conglomerates, penetrated 


62 
(Lisan Formation, continued) 


by wells near the southwestern shore of the Dead Sea for over 
600 m, have also been attributed to the L.F. (Y.K. BENTOR and 
A. Vroman, in press). Three different lithological developments 
of the L.F. have been distinguished (Y. BENTOR and A. VROMAN, 
1957) : an off-shore facies, called « Main Member », consists of 
fine, varve-like alternations of white chalk and dark clay, marl 
and marly sandstones. Distortions of the layering due to slump- 
ing are frequent. 

A predominantly sandy facies, called « Sandy Member », 
reflecting sedimentation near sandy shores of the Lisan Lake 
consists of very fine-grained calcareous sandstones and silts; red- 
dish-mauve, partly sericitic coarse sands and sandstones; brown 
to gray sandy marls; green clays; detrital pebbly sandy lime- 
stone; white, sometimes silicified chalk; and layers and lenses of 
conglomerate, composed mainly of Cretaceous and Eocene peb- 
bles, with some derived from Precambrian rocks. 

A psephitic facies, indicating the vicinity of steep rocky 
shores of the Lisan Lake, consists of cross-bedded coarse conglo- 
meratic delta deposits with intercalated layers and lenses of 
chalk and marl. 

No fossils — except for some driftwood and bird bones — 
have been found in the L.F., but intercalated fluviatile gravel 
lenses carry Melanopsis noetlingi Bourg. (L. Picarp, 1943). The 
age is certainly Pleistocene, but opinions vary as to a more exact 
determination. M. BLANCKENHORN (1931) placed it into the « Lower 
Diluvium >; L. Picarp (1932) into Middle and Younger Pleis- 
tocene (Pluvial B); L. Picarp (1937) believed the L.F. to have 
been deposited during the entire Pleistocene (Pluvials A and B), 
while in 1943 he considered it to be of Middle Pleistocene (Plu- 
vial B) age. 

The L.F. covers almost the entire Jordan Valley and north- 
ern Arava, with tongues penetrating westward into the mountain 
area, from Lake Tiberias in the north to a point 35 km south of 
the present Dead Sea. It takes its name from the Lisan Penin- 
sula on the east side of the Dead Sea. 


LISANAJMEHGELS A e MUR nee Lower Diluvium 


See : Lisan Formation. 


LISAN STAGE „2.450.220. AL EC S" Pleistocene 


See: Lisan Formation. 


LITHOTHAMNIUMKALKE ........... Pliocene-Pleistocene 


| BLANCKENHORN (M.) (1914). Syrien, Arabien und Mesopotam- 
ien. Handb. d. reg. Geologie, vol. 5, Heidelberg. 


This name was applied to marine, loosely cemented, partly 
brecciated and oolitic, calcareous sandstones rich in Lithotham- 
mum, occurring in southern Israel [Wadi Ghaza (Nahal Habsor) 
and El Khalasa]. Regarded by M. BLANCKENHORN (op. cit.) as 
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belonging to the Quaternary, these sandstones were considered 
by later authors L. Picarp (1928a), G.S. Brake (1935a), L. PICARD 
and P. SorowoNica (1936) to belong to the Pliocene. They may 
be identical with the Calcareous Sandstone of Philistia* of 
E. Hutt (1886), regarded by him to be of Eocene age. 

Reddish, oolitic sandy limestones of Pliocene age, contain- 
ing Lithothamnium are recorded by G.S. Brake (op. cit.) from 
the Beersheba region. There they overlie marly chalk of Pliocene 
age, which in turn overlies unconformably Helvetian * rocks. 

Although the name Lithotamniumkalke applies only to the 
rocks mentioned above, limestones and sandy limestones rich in 
Lithothamnium occur in Miocene * (see also G.S. BLAKE, op. cit.), 
as well as in Paleocene * to Middle Eocene * strata of Israel. 


LOESS OF BEERSHEBA ... Middle Pleistocene to Holocene 
(No. 53 on location map). 


Rance (P.) (1922). Die Geologie der Kuestenebene Palaesti- 
nas. Zeitschr. d. Deutsch. Geol. Gesell., vol. 73, no. 8-10. 


The Loess of Beersheba was described by P. RANGE as the 
surface stratum in the Beersheba basin (Bucht, i.e. bay in the 
original publication). It occurs from around Tell-el-Milh to the 
mouth of Wadi Ghazza, covering an area of about 1600 sq. km. 
Its thickness is variable, mostly 8 to 15 m, with a maximum 
of about 20 m. It rests unconformably on sandy Pleistocene de- 
posits or on the Mio-Pliocene Hatseva Formation *. In the south- 
western part of the region it is partly overlain by dune-sand. 

A Middle Pleistocene to Holocene age has been suggested 
by L. Picarp (1943). Pleistocene gastropods, flints and other 
artifacts have been found in the Loess deposits. 

The Beersheba loess is lithologically a highly calcareous silt, 
composed mainly of quartz, calcite and variable amounts of clay 
minerals. It is considered to be of eolian origin, but subsequently 
to have been partly redeposited by fluviatile action. According 
to L. Picarp the loess character of the deposit was first reco- 
gnized by J. Bayer (1917-18). 


LOWER GELATO Kg RC Dr cree Cenomanian 
See : Isfiya Chalk. 


POWER CRETACEOUS ee oe eee aeia Ae E Cretaceous 


The sequence overlying strata of Jurassic age and underlying 
those of Cenomanian age is considered to belong to the Lower 
Cretaceous. 

The fullest development of the L.C. sequence in marine 
facies is known from sub-surface s ections in the southern Coast- 
al Plain (Heletz) (P. GRADER and Z. Reıss, 1958). There it reaches 
a thickness of about 1,200 m, and consists of frequently oolitic 
limestones and clayey or calcareous shales, with subordinate 
amounts of sandstones and dolomites. Both the upper and lower 
contacts are conformable. All stages of the L.C. have been iden- 
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tified : Berriasian * (130 m), Valanginian * (60 m), Hauterivian * 
(150 m), Barremian * (150 m), Aptian * (360 m), Albian * includ- 
ing Vraconian * (320 m). 

In the Judean Mountains and Mount Carmel only the upper- 
most 100 to 150 m are exposed. The strata are marine, and the 
dominant rocks are limestones, dolomites and marls. The upper 
contact with the Lower Cenomanian is conformable and difficult 
to define, owing to the presence of unfossiliferous limestones and 
dolomites. In Galilee an upper marine part of Aptian to Vracon- 
ian age, 400 to 500 m thick, composed of partly oolitic and detritic 
limestones, shales and marls is exposed. The contact with the 
overlying Cenomanian dolomites is transitional. The sequence 
overlies continental deposits, which is composed mainly of 
variegated sandstones and clays. The base of the sandstones, 
which are attributed to the Neocomian * is not exposed. 

South of the Judean Mountains the L.C. sequence decreases 
in thickness and turns progressively more continental. Sub-sur- 
face sections in the northeastern Negev show thicknesses varying 
from 300 to 400 m, about the lower half of which is terrestrial 
(Neocomian), and the upper half (Aptian + Albian), mainly 
marine (see Units LKm *, LKz*). 

Surface sections in the northern Negev show a mainly ter- 
restrial L.C. section (Kurnub Sandstone *), about 400 m thick, 
composed of Nubian sandstones with several marine intercalat- 
ions of Aptian (?) and Albian age. Here, L.C. strata overlie 
unconformably marine Jurassic beds, and underlie, also uncon- 
formably, marine Cenomanian strata. The upper limit of the 
L.C. sequence is not well defined, owing to the presence of un- 
fossiliferous sandstones. (See Unit LK *.) 

The marine intercalations wedge out toward the south, and 
near the Red Sea the (supposed) L.C. sequence is represented 
by 120 m of terrestrial sandstones (see Upper Variegated Nubian 
Sandstone *). 


LOWER HATSEVA STAGE ........... Middle (?) Miocene 
(No. 54 on location map). 


BENTOR (Y.) and Vroman (A.) (1957). The Geological Map 
of Israel, 1:100,000, Sheet 19 : Arava Valley. G.S.L, Jerusalem. 


A. sequence of conglomerates, sandy, partly argillaceous lime- 
stones, calcareous reddish sandstones and sands, and green and 
red shales; redeposited glauconite is plentiful. 

The sequence is up to 25 m thick and overlies either with 
gradational contact the Base Conglomerate* of the Hatseva 
Formation *, or, unconformably, older, Cretaceous or Eocene, 
strata. It is overlain conformably by the calcareous Middle Hat- 
seva Stage *. 

The L.H.S. is exposed in the northern Arava and the Paran 
Valley. Its type area is near Ein Yahav in the northern Arava. 

The sequence is unfossiliferous and fluvio-lacustrine in 
origin. It represents the expanding phase of the Hatseva Lake. 
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LOWER MARINE INTERCALATION 
Lower Albian (-Upper Aptian) 
See : Orange-coloured cuesta. 


LOWER NUBIAN SANDSTONE .......... Lower Paleozoic 


See : Paleozoic Nubian Sandstone. 


LOWER OR PRE-UPPER CRETACEOUS DIVISION 
Cambrian to late Lower Cretaceous 


Barı (M.W.) and Barr (D.) (1953). Oil Prospects of Israel. 
Bull. A.AP.G., vol. 37, no. 1. 


The interfingering marine and terrestrial, calcareous and 
clastic deposits of Cambrian to late Lower Cretaceous age have 
been included in this « Division ». 


MOWER POA ES erence E Upper Georgian 
(No. 55 on location map). 
BENTOR (Y.K.) (1956). The Manganese Occurrences at Timna’ 
(Southern Israel), a Lagoonal Deposit. XX. International Geo- 
logical Congress, Symposium on Manganese, vol. 4, Mexico. 


Term used to designate a thin bedded sequence consisting 
mainly of alternating beds of sandstones and shales. The sand- 
stones are brown and red, frequently gritty, coarse to fine grain- 
et, and show ripple marks. Occasionally they are gray and 
calcareous or stained black by manganese oxide. The shales are 
red or green and frequently sandy. The sequence contains some 
thin beds of limestone, dolomites and conglomerates, and at its 
base, a transgressive conglomerate up to 3 m thick, composed 
of angular blocks of igneous rocks and rounded quartzite pebbles. 
Sandy layers in the upper part of the sequence contain numerous 
Bilobites (Cruziana) similar to those described by L. PICARD 
(1942) from Lower or Middle Cambrian strata at Zerka Main 
(Jordan). A few metres higher the strata carry trilobites belong- 
ing to the Redlichioidea, mainly of the family Protolenidae 
which indicate a late Georgian * age of the L.S. 

The L.S. which represent a shallow-water, marine deposit 
are 22 to 28 m thick, but are locally absent. They overlie uncon- 
formably the Paleozoic Nubian Sandstone * or the Precambrian 
basement, and are overlain conformably by the Dolomite Series * 
or, unconformably, by younger Cambrian strata or by the Lower 
Variegated Nubian Sandstone *. 

The type area of the L.S. is Timma’ in the Southern Negev. 
They are widely distributed in the Eilat area and the adjoining 


parts of Sinai. 


LOWER VARIEGATED NUBIAN SANDSTONE 
(No 56 on location map). Paleozoic-Triassic (?) 


Bentor (Y.K.) and Vroman (A.) (1955). The Geological Map 
of Israel 1: 100,000, Sheet 24: Eilat. G.S.L, Jerusalem. 
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Term used in the legend of the above map to designate an 
unfossiliferous multicoloured predominantly red sequence of 
medium grained sandstones; the basal layers of the sequence are 
frequently gritty. The total thickness varies from 20 to 80 m. 
The lower part is mostly well bedded and contains interlayered 
red, sericitic and salty, sandy, shale beds up to 3 m thick. This 
part of the section is supposedly of lacustrine origin. The upper, 
purely sandy and mainly unbedded, part of the sequence is pro- 
bably of fluviatile to aeolian origin. 

The L.V.N.S. overlies marine strata of Cambrian * age or, 
where these are missing, the Paleozoic Nubian Sandstone *, or 
even unconformably the Precambrian * complex. It is overlain 
everywhere with gradational contact by the White Nubian Sand- 
stone *. At a few places the L.V.N.S. is absent, probably owing 
to non-deposition. 

While the lower contact of the sequence is normally sharp, 
the upper limit is located solely on slight lithological differences, 
and particularly on the change from reddish colours to the pure 
white of the overlying Nubian strata. Locally, this transition is 
blurred. 

The L.V.N.S. is exposed in the southern Negev along the 
margins of the Precambrian complex. Its type area is Timna. 

A Permo-Triassic (?) age has been attributed to the L.V.N.S. 
on the earlier assumption of a Carboniferous age for the under- 
lying marine beds. As these beds are now considered to be 
Cambrian *, the L.V.N.S. may range in age from Cambrian to 
Triassic. 


BUSITANTAN UNE OR ee eee Upper Jurassic 


Picarp (L.) (1958). Geological Background on Petroleum 
Drilling in Zikhron Yaagov (S. Carmel). Bull. Res. Counc. 
Israel, vol. 7G, No. 1 (Geol. Dept. Hebr. Univ., Publication, 
no. 193). 


Marine black shales occurring in the subsurface of the Mt. 
Carmel region and found also in various wildcat wells in the 
southern Coastal Plain of Israel, were considered by L. PICARD 
to be of Portlandian * to Lusitanian age. 

The shales occurring in the oil wells of the Coastal Plain 
were shown, however (P. GRADER and Z. Reıss, 1958) to belong 
mainly to the Tithonian * - Berriasian *, as well as partly to the 
Sequanian * - Kimmeridgian *. 


LÜTETIAN SEE Ce OL IDEEN Middle Eocene 
See : Eocene. 
M 
MAESTRICHTIANS ud ce Upper Cretaceous 


PrcarD (L.) (1931). Geological Researches in the Judean De- 
sert. Jerusalem. 
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The term Maestrichtian was introduced in Palestinian stra- 
tigraphy by L. Picarp for strata included by M. BLANCKENHORN 
(1914) in the Campanian, viz: chalks, limestones, shales and 
marls, partly bituminous, as well as flint and phosphate beds, 
carrying Libycoceras, Bostrychoceras, Baculites, etc. Z. Reıss 
(1952, 1955a,b) and A. Parnes (1956b) have shown on the basis 
of micro- and mega-fauna that the strata included by L. PICARD 
(op. cit.) and later authors in the Maestrichtian belong actually 
to the Campanian. Strata of Maestrichtian age were originally 
included by M. BLANCKENHORN in the Danian *. 

The Maestrichtian stage is represented in Israel by calcareous 
shales, chalks, limestones and rather rare dolomitic limestones 
and marls. These strata are sometimes strongly bituminous, often 
limonitic and glauconitic, as well as slightly phosphatic and gyp- 
siferous in part. They form the major part of the Ghareb Forma- 
tion *, the lower part of the Sar’a Beds* and most of the lower 
part of the Mottled Zone *. 

Megafauna is rather rare in the Maestrichtian of Israel and 
includes specimens of Terebratulina and Pecten of the obrutus- 
farafraensis group. Some of the Maestrichtian strata are rich in 
Porifera (Ventriculites, etc.). The microfaunal assemblages are 
rich in species and specimens and include Neoflabellina reticulata 
(Reuss), Bolivinoides draco draco (Marsson), Bolivina incrassata 
Reuss, important globotruncanids, Cretaceous globigerinids, etc. 

The Maestrichtian strata attain a maximum thickness of 
about 120 m. They rest usually conformably upon late Campa- 
nian strata, and are separated from the overlying Paleocene 
strata by a disconformity. 


MAINT CIAL COMPLEX 2.2.3. uto tie À Cenomanian 

(No. 57 on location map). 

Prcarp (L.) and Kasuat (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. of Israel, vol. 75, 
No. 1 (Dept. Geol., Hebr. Univ., Jerusalem, Publication, no. 192). 

This name was given by L. Picarp and E. KasHaï to a pre- 
dominantly chalky marine rock sequence, about 250 m thick, 
occurring on Mount Carmel. The M.C.C. overlies the Yagur Do- 
lomite* and underlies the Muhraga Series*. The authors dis- 
tinguished the following sub-divisions (from bottom to top) : 

Isfiya Chalk *, Meleke-Gryphaea Beds*, Khureibe Chalk *, 
Juneidiya Chalk *. 

In addition the sequence comprises layers of pyroclastics at 
various levels (see: Chalk-Flint Series). 


MAIN DOLOMITE COMPLEX Ne Cenomanian 
See: Yagur Dolomite. 


MAIN NUBIAN SANDSTONE ................... Jurassic 
See : Bajocian. 
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MAIN OOLITE SERIES Eee ee Lower Pliocene 
See : Degania Formation. 


MAIN PHOSPHATE HORIZON ......... Upper Campanian 


BENTOR (Y.K.) and Vroman (A.), (in press). The Geological 
map of Israel, 1:100,000, Sheet 16: Mount Sdom. G.S.l, Jeru- 
salem. 


The M.P.H. is synonymous with the Upper Campanian 
Phosphate Series (Y.K. BENTOR and A. Vroman, 1957) and iden- 
tical with the « Phosphattrümmergestein » * of W. Koerr (1924). 
It is a marine, lagoonal sequence, up to 10 m thick, composed of 
calcareous, oolitic, phosphate layers alternating with phosphatic 
chalk, gray marl and limestone. The sequence carries Libycoceras 
ismaeli Zittel, Libycoceras chargemse Blanckenh., Serpula dis- 
coidea Wanner, Coralla and a rich fish fauna containing among 
others Lamma biauriculata Wanner, Lamna appendiculata Ag., 
Otodus biawriculata Zittel, Corax pristodontus Ag., Corax kaupi 
Ag. Enchodus bursauxi Arambourg, Enchodus elegans Dartev., 
Stephanodus libycus Dames, Stephanodus splendems Zittel, An- 
cistrodon cf. libycus Dames. 

The sequence forms the upper part of the Mishash Forma- 
tion *. It grades upward into the Ghareb Formation *. 

The M.P.H. is widely developed in the synclinal areas of the 
Negev and reaches its maximum development in the north- 
central part of this region, where it is locally mined. 


MALIHA-CHALK*X |... S eee Campanian 


MALM ee VI VOI C  DITETERE EL Upper Jurassic 


BENTOR (Y.) and Vroman (A.) (1951). The Geological Map 
of the Negev, 1:100,000, Sheet 18 : Ovdat. Tel-Aviv (in Hebrew). 


The term Malm was used by Y. BENTOR and A. VROMAN for 
the age of the Brown Cuesta* in Makhtesh Ramon. This se- 
quence, however, has now been shown to belong to the middle 
Jurassic *. Rocks of Upper Jurassic (Malm) age are represented 
by the Kurnub Limestone * of Makhtesh Hathira and by the 
marine rocks of Unit j; * of Makhtesh Hatsera. Subsurface sec- 
tions of upper Jurassic strata have, furthermore, been encounter- 
ed in drillings in various parts of Israel. 


MARLY CUESTA 
(No. 58 on location map). 


EEE REINE Lower (Middle?) Jurassic | 


BENTOR (Y.) and Vroman (A.) (1951). The Geological Map | 


of the Negev, 1:100,000, Sheet 18 : Ovdat. Tel-Aviv (in Hebrew). 


A partly marine-littoral, partly terrestrial, sequence, 22 m 
thick composed of dolomite, limestone, marl and sandstone. The 
lower 1-7 m of the sequence consist of red pisolitic, limonitic 
high-allumina clays, with layers and lenses of white flint clay, 
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considered to be a fossil laterite. Nerinella sp. occurs at the top 
of the sequence which is frequently intruded by magmatic sills. 

The sequence overlies unconformably, along an erosional 
relief, either hard brown limestones, or gypsum beds of Triassic 
(Norian) age. It underlies conformably the marine Red Cuesta *. 

Originally believed to be of Middle Jurassic age (see Dogger), 
the M.C. is now considered, because of its stratigraphic position, 
to be possibly of Liassic age. The type area of the M.C. is 
Makhtesh Ramon. 

The sequence contains cones, branches and leaves with well 
preserved cuticles of conifers, belonging among others to the 
genera Cupressinocladus Seward and Pagiophyllum. The former 
are probably the oldest known representatives of Cupressaceae. 
The flora has been determined by W. CHALONER and J. Lorcu (in 


press). 


MARNE ARGILLOSE DI MOTZA ...... Middle Cenomanian 


See: Argille e marne argillose and Moza-marl. 


MARNE E CALCARI AMMONITIFERI .. Upper Cenomanian 

(No. 59 on location map). 

SHALEM (N.) (1925). II Cenomaniane ad Occidente di Geru- 
salemme. Boll. Soc. Geol. Ital., vol. 44, fase. 2. 

Name given by N. SHALEM to marls and chalks rich in Acan- 
thoceras (A. palestinense Blanck., A. mantelli Schl.), Exogyra, 
Cardium, Hemiaster and Pecten, exposed in the Jerusalem area. 
They overlie the Calcari a Pterodonta deffisi* and are overlain 
by the Der jasini*. The thickness of the M.C.A. is about 70 m. 

N. SHALEM (op. cit.) regards the age of these strata as « rho- 
tomagiano » and L. Picarp (1938b) states that they are identical 
with the Zone of Acanth. palestinense and rhotomagense of 
M. BLANCKENHORN (1905) and correlative with the Zone of the 
fossiliferous marly limestone of L. Picarp (1938a). 


IMAHNESEDELLASLIGANG Le Pleistocene 


See: Lisan Formation. 


MELANOPSIS STAGE (= STUFE) IN meer Pleistocene 

(No. 60 on location map). 

BLANCKENHORN (M.) (1897). Zur Kenntnis der Süsswasser- 
ablagerungen und Mollusken Syriens. Palaeontographica, vol. 44, 
Stuttgart. 

Synonym : Unio-Melanopsis Stage (M. BLANCKENHORN, ibid.). 

Term first used by M. BLANCKENHORN for fossiliferous beds 
found in Syria and later (1907) to designate a very fossiliferous 
sequence, about 20 m thick, of conglomerates, limestones, chalk 
and marls of limnic-fluviatile facies, occurring in the Jordan 
Valley. Most of the fossils, which were studied by M. BrANCKEN- 
HORN and P. OPPENHEIM (1927), are fresh-water Molluscs (Unio 
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subrectangularis, Psilunio sp., Melanopsis moetlingi, M. aaron- 
sohni, M. laevigata, M. oblonga, M. turriformis, M. obediensis, 
Neritina (Theodoxia) jordani, Viviparus unicolor, Vivipara afl. 
apamea, etc.). 

The base of the M.S. is nowhere exposed; the sequence is 
overlain unconformably by the Lower Pleistocene Samra Forma- 
tion *. 

M. BLANCKENHORN established a late Pliocene age for the 
beds of Northern Syria. In 1914, M. BLANCKENHORN placed the 
M.S. in the Diluvium, but in 1931 he considered it again to be 
of late Pliocene age. 

L. Pıcarp (1932) compares the beds with the Pliocene inland 
deposits of Egypt, Syria and the Aegean-Anatolian islands and 
placed them in the Levantinian stage (Middle-Upper Pliocene). 
In 1943, L. Prcarp gave their age as late Pliocene, and in 1952 
as early Pleistocene. l 


MELEKE IITE N EEE Cretaceous 


O. Fnaas (1867). Aus dem Orient I Teil: Geologische Beo- 
bachtungen am Nil, auf der Sinai Halbinsel and in Syrien. 
Stuttgart. 


The term Meleke (Arabic : Royal), originally a stone masons’ 
term, was introduced into geological literature by O. Fraas to 
denote a stratigraphic horizon of late Cenomanian or Turonian 
age. 

The term has since been used repeatedly to denote various 
stratigraphic horizons; thus, L. Prcarp (1938a) called his horizon 
12c near the base of the Upper Cenomanian in the Jerusalem 
area « Meleke of the Upper Cenomanian » (see also N. SHALEM, 
1927). 

The term is now generally used to denote a white, coarse 
grained, granular to spathic limestone. These rocks represent 
partly re-icrystallized rudist limestones, partly re-crystallized 
reef breccias, or simply coarse grained diagenetic limestones. This 
rock type, which is readily dolomitized, appears in all parts of 
the country at various stratigraphic horizons, and particularly 
in strata of late Cenomanian and Turonian age. 


MELEKE-GRYPHAEA BEDS ................. Cenomanian 


Picarp (L.) and Kasuar (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. 7G, 
no. 1, Jerusalem (Dept. Geol. Hebr. Univ., Publication no. 192). 


This sequence, 10 to 20 m thick, forms one of the sub- 
divisions of the Main Chalk Complex * of Mount Carmel, re- 
ferred to earlier by G.S. Brake (1935a) as Chalk-Flint Series *. 
It overlies the Isfiya Chalk *, and is overlain by the Khureibe 
Chalke. 

The strata consist of hard, coarse, crystalline limestone, 
locally called « Meleke »*, and change laterally into lithographic 
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limestones, the top bed of which is entirely composed of large 
Gryphaeae. 

The M.G.B. were considered by L. Prcarp and E. Kasnar (op. 
cit.) to belong to the Middle-Upper Cenomanian. 

The M.G.B. are marked ce, (part) on the geological maps 
1: 100,000 of Northern Israel (compiled by A. Vroman, 1958). 


MELIHA'CHATRK. SN A TRE NE ety eae Santonian ? 


See : Menuha Formation. 


MENUHA CHALK UTC Middle to Upper Campanian 


See : Menuha Formation. 


MENUHA FORMATION .... Santonian to Middle Campanian 
(No. 61 on location map). 


P.D.P. (unpublished reports since 1940) published by S.H. 
SHAW, 1947), Southern Palestine, Geological Map on a Scale of 
1/250,000 with Explanatory Notes, Govt. of Palestine, Jerusalem; 


Emended by BENTOR (Y.K.) and Vroman (A.), (in press). The 
Geological Map of Israel, 1:100,000, Sheet 16: Mount Sdom. 
G.S.L, Jerusalem. 

The term Menuha Formation is used to designate a marine, 
predominantly chalky, sequence resting sometimes conformably 
on strata of Coniacian * age, but mostly discordantly on Turo- 
nian strata; its upper limit is defined by the first flint layer of 
the Mishash Formation *. The M.F. may attain a maximum 
thickness of 150 m, but in most places its thickness is 40-50 m. 

The geologists of the P.D.P. introduced the name Meliha 
Chalk and attributed to it a probable Santonian age. S.H. SHaw 
(op. cit.) published the type section, taken between Beer Menuha 
and Wadi Zihor in the central Negev, and called the sequence 
Maliha Chalk. He placed the formation into the Campanian. 
Z. Reiss (19555) showed that the M.F. ranges in age from San- 
tonian to Middle Campanian, but in most places belongs to the 
Campanian in its entirety. 

Y.K. BENTOR and A. Vroman (1951b and in press), using the 
terms Menuha Chalk and Menuha Formation, distinguished three 
different facies developments : (1) a chalky facies characterising 
synclinal deposition, mainly composed of soft white unbedded 
chalk with some chalky limestone, carrying Pycnodonta vesicu- 
laris Lmk., and Baculites sp. The lower part is frequently formed 
by hard splintery chalk (see Ka'akuhle) carrying Texanites quin- 
quenodosus Red. and Texanites oliveti Blanck. In a few places 
the M.F. in this contains phosphate beds (« Lower Phosphate ») 
with Lamna texana F., Othodus appendiculatus Ag. Dicrolum 
serotina Chavan, Corax sp. The central part consists frequently 
of gypseous marls and shales; (2) a dolomitic facies, also indicat- 
ing deposition in synclinal basins, in which the lower part of the 
sequence consists of hard well bedded dolomite. This facies cha- 
racterises the M.F. in the Dead Sea area. (3) a detrital facies 
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(« Bagara » facies) characterising deposition on anticlinal slopes, 
composed mainly of detrital, glauconitic, sandy, frequently salty, 
chalk. In this facies the M.F. is only 1-20 m thick. 

The term M.F. has so far been applied to rocks found in the 
Negev only, where it is widely distributed in all the synclines, 
but missing, owing to non-deposition, in anticlinal areas. The 
rocks of the M.F. also occur in the northern part of the country, 
where, however, it is difficult to distinguish them from younger 
Senonian strata. 

The type area of the M.F. is between Be’er Menuha and 
Wadi Zihor in the Central Negev. 


MESHASH «nuu a ee Senonian 
See : Mishash Formation. 


MESOZOIC .... Triassic- Upper Cretaceous (Maestrichtian) 


The term Mesozoic as used in Israel comprises strata from 
Triassic* to Upper Cretaceous * (Maestrichtian) * age. Some 
authors included also the Danian, but lately the Mesozoic-Cai- 
nozoic boundary has been placed at the top of the Maestrichtian 
(Z. Reıss, 1955a, b). While the upper boundary of Mesozoic strata 
is well defined everywhere, the lower limit is difficult to place 
owing to the absence of marine late Paleozoic deposits. 

In Israel Mesozoic rocks include marine and terrestrial de- 
posits. The terrestrial facies dominates in the south, the marine 
in the north. In the central and northern Negev repeated inter- 
fingering of both types of deposits can be observed. 

Terrestrial Mesozoic rocks are mainly represented by sand- 
stones of Nubian * type, but they also comprise lacustrine shales, 
fluviatile conglomerates and fossil soils. 

In the south, marine Mesozoic deposits are mainly calcareous 
(limestones, dolomites and chalk). A thick evaporite sequence, 
mainly of gypsum, occurs in Upper Triassic strata in the central 
Negev, and another one appears at the base of the Turonian * 
strata in the southern and central Negev. These evaporite se- 
quences disappear in the northern part of the country, where, 
moreover, calcareous rocks are increasingly replaced by shale 
strata, particularly in the Jurassic* and Lower Cretaceous * 
parts of the section. 

The thickness of the Mesozoic sequence increases from south 
to north. In the southern Negev the total thickness of Mesozoic 
strata is a few hundred metres at most, of which only the upper 
380 m are marine. In the central Negev the thickness exceeds 
1,700 m, of which at least 1,300 are marine. In the northern Negev, 
where the base of the Mesozoic has nowhere been observed, 
the Mesozoic sequence is more than 2,200 m thick and almost 
entirely marine. In the northern part of the country the thickness 


of the Mesozoic sequence is larger still, but exact figures are 
unknown. 
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NIDDUESCHATK See ee ee eee gee Cenomanian 
See: Khureibe Chalk. 


MIDDLE HATSEVA STAGE eare seen eee Mio-Pliocene 
(No. 62 on location map). 


BENTOR (Y.K.) and Vroman (A.) (1957). The Geological Map 
of Israel, 1:100,000 Sheet 19: Arava Valley. G.S.I., Jerusalem. 


A predominantly calcareous sequence, 2 to more than 8 m 
thick, composed essentially of brown, smooth, hard, partly sandy 
limestone, as well as of brecciated, calcitic, travertine-like lime- 
stone, with minor amounts of green-brown, gypseous and salty 
clay and sandstones. It overlies either conformably the Lower 
Hatseva Stage *, or unconformably either the Basal Conglome- 
rate * of the Hatseva Formation *, or older, Cretaceous to Eocene, 
rocks. It is overlain either conformably by the Upper Hatseva 
Stage * or unconformably by the Arava Conglomerate *. 

Its type area is near Ein Yahav in the northern Arava. 

The sequence carries a fresh-water fauna comprising Mela- 
nia sp., Melanopsis sp., Planorbis sp., and algal remains. 

Its deposition corresponds to the maximum extension of the 
Hatseva Lake. 


MIDDLE OR CALCAREOUS DIVISION 
Cenomanian to Eocene 


Batt (M.W.) and Barr (D.) (1953). Oil Prospects of Israel. 
IIS NATAS PG VOL DO. 


The predominantly calcareous sediments of Cenomanian to 
late Eocene age of Israel have been included in this « Division ». 


IMIIAZZIANAGAE. d 61 6 rte er à RENS Quaternary 


See : Pleistocene. 


MIOCENE STA E T EN A a a Tertiary 


BLAKE (G.S.) (1928). Geology and Water Resources of Pales- 
tine, Jerusalem. 


G.S. BLake first considered the possibility of a Miocene age 
for chalky limestones outcropping at El-Kubeiba. These beds 
overlie rocks of Eocene age. M. AvNIMELECH (1936) attributed a 
probable Burdigalian * age to part of this formation at El Kubeiba 
and Iraq el Manshiye (southern Shefela) and included the re- 
mainder in the Oligocene as proposed earlier by L.R. Cox (1934). 

G.S. Braxe (op. cit.) furthermore attributed a probable 
Miocene age to blue clays and marls found between Artuf and 
Naaneh in the central Shefela. These beds, which are now con- 
sidered to be part of the Sakiebeds *, lie unconformably on Se- 
nonian-Eocene chalks. 

Marine and continental strata of Miocene age are widely 
distributed in Israel and may, locally, reach considerable thick- 
nesses. Marine Miocene strata are found mainly in the Shefela 
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and in the Coastal Plain and are developed in three different 
facies roughly paralleling the present coast line: 

(1) The most western facies is found mainly in borings from 
Haifa Bay to the Gaza strip (lower part of the Sakiebeds). It is 
characterized by dark, somewhat sandy clays and marls, as well 
as intercalations of white algal limestones (S. LOEWENGART, 1928; 
L. Picarp and P. SoLomonIca, 1936; L. Prcarp and M. AVNIMELECH, 
1937; P. GRADER, 1958b). This formation thickens westward to 
more than 1,400 m and interfingers with: 

(2) Compact, reddish to orange, organogenic limestones, some- 
times associated with yellowish marl and calcareous sandstones 
carrying Amphistegina and other foraminifera. These strata are 
found in patches from Nahariya throush Ramat Yohanan and 
the top of the Carmel Mountain S.W. of Haifa (M. AVNIMELECH, 
1947; L. Pıcarp and E. KasHar, 1958) and further southward at 
Tulkarm, Wadi Sarar, El Juheir (El Gherheir) G.S. BLAKE, 1935, 
1936; M. AvNIMELECH, 1935, 1936 (see Vindobonian *)) and at 
Wadi Hesi (Tell Nejeile) (L. Pıcarp and P. Sotomonica (see Hel- 
vetian *)). Their outcrops are generally only a few metres thick, 
and overlie unconformably rocks of Oligocene to Eocene age. 
The chaarcteristic faunal assemblage is (Vindobonian *) : Corals, 
Algae (Lithothamnium), Millepora and gastropods. 

(3) Reddish porous conglomeratic limestone, found in the 
more eastern zone from the Bab-el-Wad region through Bir 
Khweilfe to Beersheba Great Quarry (G.S. BLAKE, 1935a, 1936; 
M. AVNIMELECH, 1935, 1936; L. Picarp and P. SorowoNica, 1936 
(see Tortonian *)). These beds are generally a few metres thick 
and overlie unconformably rocks of Eocene to Cretaceous age. 
The characteristic faunal assemblage is: Pecten benedictus Lmk., 
Ostrea gryphoides (Schloth, Dolfus and Dautz.), Arca noe Linn., 
Cardiwm sp. cf. C. erinaceum Lmk., Antigona miocenica. 

Continental deposits of Miocene age, attaining sometimes 
thicknesses of a few hundreds of metres, are widely distributed in 
south-eastern Galilee, the Yezreel and Jordan-Arava valleys, 
as well as in the synclinal areas of the northern and central 
Negev. 

L. Picarp (1943) attributed a Middle-Upper Miocene age to 
the Tiberias Series * at Mount Herod. These beds are found near 
Menahemiya and southward to Beit Shean as well as in the 
Plain of Esdraelon. Fresh water fish remains were found in 
Menahemiya associated with marl and gysum (M. AvNiMELECH 
and H. Steinıtz, 1951). The lower and middle parts of the Sdom 
Formation* in the Dead Sea region are also attributed by 
L. Picarp (1943) to the Miocene. 

Y. BENTOR and A. Vroman (1951b, 1954, 1957) attribute a 
Miocene age to the Base Conglomerate * and lower part of the 
Hatseva Formation* in the Negev and the lower part of the 
Foothill Formation * at Mt. Sdom. 

The lower contact of these continental formations is either 
unknown or unconformable with formations of Cretaceous to 
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Oligocene age. They grade upward into strata of supposed Plio- 
cene age. 

Volcanics of Miocene age are widely distributed in eastern 
Galilee and the Yezreel Valley. They comprise basaltic lava flows 
and tuffs, partly interfingering with lacustrine deposits L. PICARD 
1943, N. ScHULMAN — unpublished M.Sc. thesis 1951 and Y.K. 
BENTOR — in press). The total thickness of the various forma- 
tions reaches locally 400 m (see also Igneous Rocks *). 

Miocene volcanics are less widespread in the Coastal Plain, 
but M. AvNIMELECH (1936) mentioned basalt components in Mio- 
cene conglomerates and tuff associated with Miocene marls in 
the central Shefela. 


MISHASHCE TIN Tem ee CHE SO aput ER Senonian 
See: Mishash Formation. 


MISHASH FORMATION ...... Middle to Upper Campanian 
(No. 63 on location map). 


P.D.P. (unpublished reports since 1940) published by S.H. 
SHAW, 1947. Southern Palestine, Geological Map on a Scale of 
1/250,000 with Explanatory Notes. Govt. of Palestine, Jerusalem. 


Emended by BENToR (Y.K.) and Vroman (A.), (in press). The 
Geological Map of Israel, 1:100,000, Sheet 16: Mount Sdom. 
G.S.L, Jerusalem. 

Synonyms: Meshash Flint or Mishash Flint (unpublished 
reports of the P.D.P. since 1940, published by S.H. SHaw (op. 
eit.)). 

A marine sequence composed mainly of alternating beds of 
flint and chalk or of flint alone, overlying either conformably 
the Menuha Formation * or disconformably rocks of Turonian or 
Cenomanian age. The M.F. is overlain either conformably by the 
Ghareb Formation * or by rocks of the Mottled Zone *; or un- 
conformably by younger strata (up to Middle Eocene). The upper 
limit of the M.F. is defined by the uppermost phosphate layer, 
or, in their absence, by the uppermost flint layer of the M.F. 

The M.F. attains a maximum thickness of 130 m; its average 
thickness is about 60 m. 

Y.K. BENTOR and A. Vroman (1951b and in press) distin- 
guished three different facies, (1) a flinty-chalky facies, 
(« Ashosh » facies) characteristing synclinal deposition. In this 
facies the sequence is thick and consists of many thin flint layers, 
separated by beds of chalk and occasionally of limestone and 
dolomite. In the upper part phosphate layers appear which form, 
in the Negev, also the uppermost 2 to 10 m of the sequence 
overlying the flint (see Main Phosphate Horizon). The sequence 
contains elliptical concretions of hard foetid limestone up to 
1/2 m across and is occasionally bituminous; locally it contains 
clastic limestone and flint breccias. The sequence carries Hopli- 
toplacenticeras marroti Coq., Hoplitoplacenticeras coesfieldiense 
Schluether, Libycoceras ismaeli Zittel, Baculites asper Morton, 
Baculites vertebralis Lmk; Baculites syriacus Conr., Protocardia 
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silicea Blanck., Nucula tenera Rueller, Lucina dachelensis Wan- 
ner, Leda perdita Conr., Natica (Euspira) judaica Blanck., Scala 
goryi (Lartet). (2) A chalky facies (« Judean Mountain » facies), 
also synclinal, dominated by chalks with subordinate flint layers 
and widely developed in the southern Judean Desert. (3) A flinty 
facies (« Haroz» facies) of anticlinal deposition in which the 
formation consists of thick flint beds only, mostly with a clastic 
flint breccia on top. 

The geologists of the P.D.P. considered the M.F. to be mainly 
of Campanian and perhaps partly of Santonian and Maestrichtian 
age. S.H. Saw (op. cit.) placed it into the Campanian-Maestrich- 
tian, while Z. Reiss (19555) on the basis of microfauna, and 
A. Parnes (1956b) on the basis of macrofauna, have shown it to 
belong to the Middle to Upper Campanian. 

The rocks of the M.F. are widely distributed in the country, 
especially in the Negev, but are missing on the highest anticlines, 
owing to non-deposition. 

The type locality of the M.F. is Be’er Mishash in the Beer- 
sheba Valley, on the southwest plunge of the Quseife anticline. 


MERPEETERRASSE oy. oe ERES Pleistocene 


BLANCKENHORN (M.) (1914). Syrien, Arabien und Mesopota- 
mien. Hdb. d. region Geologie, vol. 5, Heidelberg. 


Name used by M. BLANCKENHORN for the terrace in the Jor- 
dan Valley, formed during the Kleinpluvial *. 

The Mittelterrasse is younger than the Hauptterrasse*. 

L. Picarp (19386) points out that the Mittelterrasse was ob- 
served only on wadi slopes, and is therefore more likely to be a 
river terrace rather than a lake terrace. He considered it to 
belong to the Upper Pleistocene. 


MIZZ (Missi Mizzın) eee Cretaceous-Eocene 


O. Fnaas (1867). Aus dem Orient, I. Teil: Geologische Beo- 
bachtungen am Nil, auf der Sinai Halbinsel und in Syrien, 
Stuttgart. 


The term Mizzi (from the Arabic: excellent building stone) 
was adopted by O. Fraas from the stone masons’ language, to 
designate a sequence of smooth, dense limestones of Turonian 
age. This rock type, generally referred to as Mizzi Helu * is) 
widely distributed in the country in strata of Cenomanian, Turo- 
nian and Eocene age. 

Various other types of Mizzi, e.g. Mizzi Ahmar *, Miz2i 
Yehudi*, Mizzi Ahdar *, are mentioned in the literature. | 

The term Mizzi is now obsolete. 


MIZZI AHDAH .. "uw CMT Campanian 


PICARD (L.) (1938). Synopsis of Stratigraphic Terms in Pa- 
lestinian Geology. Bull. Geol. Dept., Hebr. Univ., vol. 2, no. 2. 
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A local stone masons’ term (arabic : green hard stone) used 
for a green, apatitic, crystalline limestone occurring at Beit Sahur 
near Bethlehem, in the phosphatic limestone sequence overlying 
the flint beds of the Mishash Formation *. 

G.S. Braxe (1935a) describes a bed of red marble, 3 m thick, 
overlying flint beds and followed by 2 m of green marble (Mizzi 
Ahdar). Regarding the flint of Maestrichtian age, G.S. BLAKE 
attributed the same age, though with reservations, also to the 
overlying phosphatic crystalline limestones, including the Mizzi 
Ahdar. The phosphatic sequence at the top of the Mishash For- 
mation is, according to Z. Reıss (1955a, b) and A. Parnes (19565), 
of Campanian age. 

Rocks similar to the M.A. occur in the Hatrurim region 
(Y. BENTOR and A. Vroman, 1955). 


MIZZ AHMAR E | -—— E Hla c Upper Cretaceous 
(No. 65 on location map). 


BLANCKENHORN (M.) (1905). Geologie der näheren Umgebung 
von Jerusalem. Zeitschr. d. Deutsch. Palüst. Ver., vol. 28, Leipzig. 

Under local stone-mason's term (arabic: red hard rock) 
B. BLANCKENHORN describes two distinct rock types: A red- 
spotted limestone (Fleckenmarmor) occurring together with the 
Der Jasini* platy limestone; and a red, crystalline limestone 
underlying immediately the Meleke* crystalline limestones. 
According to this description, the term is a purely lithologic 
one and has no stratigraphic meaning. 

L. Picarp (1938a), however, applied this term exclusively 
to the sequence of reddish-coloured dolomitic limestone under- 
lying the Meleke and overlying the dolomites and dolomitic 
limestones called Mizzi-Yehudi*. The thickness of these beds 
is approximately 35 m. L. Pıcarp (op. cit) placed the Mizzi Ahmar 
into the Cenomanian. Most of the fossils — mainly Nerinea and 
Actaeonella — are replaced by secondary calcite and difficult 
to identify. 


IMTZZ TS EE ee anne e T USES Upper Cretaceous 
See : Mizzi. 
MIZZI YEHUDI (Jehudi, Yahudi) ............... Mesozoic 


BLANCKENHORN (M.) (1905). Geologie der näheren Umgebung 
von Jerusalem. Zeitschr. d. Deutsch. Palüst. Ver., vol. 28, Leipzig. 


This name was adopted from a local stone-masons' term by 
M. BLANCKENHORN to designate part of the sequence called by 
him Unterer Mizzi* in the neighbourhood of Jerusalem. 

N. Suauem (1925) pointed out that the M.Y. is a rock sequence 
of well defined stratigraphic position overlying the Der Jasimi * 
of the Jerusalem area. He placed it into the Upper Cenomanian 
and determined the following fauna: Pileolus cf. sphaeruliticum 
Blanck., Nerinae cochleaeformis Conr., Hastula frassi Boehm., 
Voluta cf. algira Coq., Cerithium elias Boehm., Cytherea (Co- 
ryatis) aff. turgidula Stol., Pecten (Neithea) shawi Perv. 
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G.S. Brake (1935a) rejected the name of M.Y. as a strati- 
graphic term and stated that rocks of the M.Y. type are also 
quarried from higher layers, such as the Mizzi Ahmar *. 

L. Prcarp (1938a) called his Horizon 9 of the geological 
section of New Jerusalem « Mizzi-Yahudi of the uppermost 
Cenomanian », and gave its thickness as 100 m. 

The term M.Y. as now generally used, designates a hard, 
granular, gray to dark gray dolomite. Rocks of this type occur 
all over the country in different parts of the Cretaceous sequence, 
and locally also in strata of Jurassic age. 


MONASTIRTAN WX ce ores aero EU Quaternary 
See : Pleistocene. 


MON TIAN DEREN a ER Lower Paleocene 


See : Paleocene. 


MOTTLED ZONES. 75-3 9 Uppermost Campanian ?, 
Maestrichtian to Landenian 
(No. 66 on location map). 


Picarp (L.) (1931). Geological Researches in the Judean 
Desert. Jerusalem. 


The term Mottled zone has been given to a 250 m thick 
sequence of variegated, pyritic, somewhat phosphatic, silicifield 
limestones, with gypsum and clay, occurring in the Judean 
Desert, near Khan Hatrura. There it overlies either bituminous 
limestones (Hajar Musa *) or Senonian phosphate beds. 

L. Picarp (op. cit.) placed these rocks into the Danian. Later 
authors followed L. Picarp in regarding the age of these rocks 
as Danian (G.S. Brake, 1935a; M. AVvNIMELECH, 1936, et al.) 
although F.R.S. Henson (1938) placed them in the Upper Creta- 
ceaus and L. DUBERTRET (1933) in the Maestrichtian. L. Picarp 
(1938b) on the basis of the occurrence of Pecten obrutus, placed 
the lower part of the M.Z. into the Cretaceous. On the basis of 
foraminiferal faunas Z. Reıss (1955b) concludes that the M.Z. is 
actually a lithological development occurring at different levels 
of the Maestrichtian * and Paleocene * and the lower part of the 
M.Z. of the Judean Desert is of (early) Maestrichtian age. Mottled 
zone rocks occurring in the north-eastern Negev (Hatrurim) are 
of Maestrichtian to Landenian age, possibly also of late Campa- 
nian age. M.Z. rocks occur also in the Shefela and on the western 
border of the Judean Mountains. 


MOZA-MARL:-:.. Wi eee Upper Cenomanian 
(No. 67 on location map). 


Picarp (L.) (1938). The Geology of New Jerusalem. Bull. 
Geol. Dept. Hebr. Univ., vol. 2, No. 1. 


This term has been applied by L. Picarp to yellowish-green 
marls, up to 5 m thick, exposed near Motza (Moza) in the 
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Judean Mountains. The fauna, described by N. Suatem (1928) 
includes: Cerithium tenouklense Cod Nerinella subequalis 
d’Orb., Tylostoma syriacum Conr., T. induratum Conr., Ptero- 
donta sp., Plicatula auressensis Coq., Exogyra columba Lmk., 
E. flabellata Goldfuss, Pecten dutrugei Coq., Septifer lineatus 
Sow., Cardita forgemoli Coq., Cardium cf. syriacum Conr., Pro- 
tocardia combei Lartet, Dosinia delettrei Coq., Pholadomya vi- 
gnesi Lartet, Corbula eretzisraelensis Shalem Heterodiadema 
libycum Cott., Goniopygus menardi Des., Holectypus larteti Cott. 

The Moza-marls are identical with the Argille e marne 
argillose * of N. SHALEM, 1925. 

L. Prcanp (1933, 19385) correlates the Moza-marls with marly 
strata from various regions of central and northern Palestine 
(Engedi, Carmel, Judean Mountains). 

L. Picard (op. cit) placed the Moza-marls into the basal 
Upper Cenomanian (between the Calcare a Pterodonta deffisi * 
and the Calcare inferiore a radioliti *). 


MUHRAQA SERIES ......... Upper Cenomanian - Turonian 
(No. 68 on location map). 


Picarp (L.) and Kasnar (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. 7G, 
no. 1, Jerusalem (Dept. Geol., Hebr. Univ., Publication no. 192). 


Synonym: Rudist-Meleke Series (G.S. Brake, 1935, The 
Stratigraphy of Palestine and its Building Stones, Printing and 
Stationery Office, Jerusalem). 

A marine sequence occurring in the southern part of Mount 
Carmel. It is 70 to 80 m thick and consists in its lower part of 
crystalline reef limestone (Meleke*) rich in rudists, and in its 
upper part of detritic microorganogenic limestone. The highest 
strata are well bedded and distinguished by their pseudo-oolitic 
microtexture. G.S. BLAKE (op. cit.) mentions quartz beds or lenses 
near the base of the sequence. Locally the limestones of the M.S. 
are replaced by dolomites. 

G.S. BLAKE (op. cit) gives the following fauna: Eoradiolites 
cf. syriacus Conr., Ostrea olisiponensis Coq., Durania sp., Nerinea 
sp. 

E The M.S. overlies the Juneidiya Chalk * and is overlain by 
the Daliya Series *. Both contacts are probably conformable. 

G.S. Brake (op. cit.) placed the sequence into the Upper 
Cenomanian; L. Pıcarp and E. KasHar (op. cit.) into the Ceno- 
manian-Turonian transition period; and E. KasHar (1958) into the 
basal Turonian. 

The M.S. is marked ce, (part) and cest, (part) on the geo- 
logical maps 1: 100,000 of Northern Israel (compiled by A. Vro- 
MAN, 1958, and T, on the revised geologic map of the southern 
Carmel by E. Kasnar (1958). 

The name of the sequence is derived from the monastery of 
Muhraqa on the southern Carmel. 
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NAHARAIM GRAVEL (Naharaim-schotterstufe) ’ 

(No. 69 on location map). Pleistocene 
Zeitschr. Deutsch. Paläst. Ver., vol. 55. 

Picarp (L.) (1932). Zur Geologie der Mittleren Jordantales, 


A complex of gravel, sand, red loam and sandy loam, which 
occurs in the Jordan Valley, overlying the Basislehme A * and 
underlying the Hangendlehme B *. 

According to L. Picarp (1952) no aquatic fauna has been 
recorded from the N.G. 

The N.G. is identical with the Alt-alluviale Jarmuq-schot- 
ter * (F. NórLING, 1887) and is contemporaneous with the Hatsor 
gravel* (L. Picarp, 1952) and with the Hula Series * (L. PICARD, 
1952). 

The age given by L. Pıcarp (1932) is early Pleistocene 
(Pluvial A). 

The reddish loam and loess-like materials intermingled with 
the N.G. are interpreted by L. Prcarp (1952) as of Interpluvial 
origin, and believed to represent halts within the great fluviatile 
cycle of the Lower Pleistocene (see also Hangendlehme B). 


NARI" Me N NEU ner an Pleistocene 


BLANCKENHORN (M.) (1905). Geologie der naeheren Umge- 
bung von Jerusalem. Ztschr. Deutsch. Pal. Ver., vol. 28. 

The term Nari (from Arabic nar - fire, alluding to its use in 
lime-kilns) was first introduced by M. BLANCKENHORN to design- 
ate a calcareous surface caliche. 

The N. is a surface, or near-surface, alteration of permeable 
calcareous rocks, developing in the dryer parts of the Mediter- 
ranean climatic region, through the combined effects of dissolut- 
ion and redeposition of calcium carbonate. The rock is dis- 
tinguished by a fine network of veins, surrounding frequently 
unreplaced remnants of the original rock. The N. often contains 
clastic rock particles such as flint, hard limestone or dolomite 
and, locally, shells of sub-recent terrestrial gastropodes. 

The N. crust, which reaches a maximum thickness of at 
least 6 m develops preferentially on Cretaceous and Tertiary 
chalks including the chalky cementing material of conglomer- 
ates. It is thus widespread in Galilee, Mount Carmel, the Shefela, 
the Judean and Shomron Mountains. The N. cover is absent in 
the Negev, except over limited areas west of Metsada, and near 
Rosh Ramon. Both these areas have now a highly arid climate. 

The development of N. is mainly restricted to the Pleisto- 
cene and has recently been studied by A. GoLpBERG (unpublished 
Ph. D.-thesis, Hebrew University, 1958). 


NEOCOMIAN «tJ Lower Cretaceous 
Brage (G.S.) (1935). The Stratigraphy of Palestine and its 
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Building Stones. Printing and Stationery Office, Jerusalem. 

Since H. DovvirrÉ (1910) used the term Neocomian for part 
of the early Cretaceous deposits of Lebanon, it was introduced 
by later authors in Palestinian stratigraphy. 

As understood at present in Israel, the Neocomian comprises 
all strata of post-Jurassic * and pre-Aptian * age. They include 
terrestrial (and possibly estuarine) deposits, mainly sandstones, 
sands, shales, clays and marls (see Nubian Sandstone), up to 
500 m thick. The sandstones are often cross-bedded, and plant 
remains occur both in the sandstones and in the shales and clays 
(ferns, Weichselia, etc.). These strata are distributed in the Negev 
(Hathira, Hatsera, Ramon, and Eilat area), and in Galilee. They 
follow unconformably late Jurassic strata (often with brecciated 
material at the boundary, see Kurmub Sandstone) and iron 
crusts occur in the sequence. Conglomerates of probably flu- 
viatile origin occur in the Negev in the lower part of the Neo- 
comian strata. Marine strata of Aptian-Albian age overlie un- 
conformably the Neocomian ones. Late Jurassic-Neocomian 
volcanics occur in the Negev. 

Marine strata of Berrasian* - Barremian* age, correspond- 
ing at least partly to the so-called Neocomian, occur in the sub- 
surface of the western parts of the country. 

Since the Neocomian strata form part of the Nubian Sand- 
stone sequence *, their upper and lower limits are actually facies 
boundaries and not time-stratigraphic ones. 

The term Wealdian * has been proposed by some authors for 
these continental (-semicontinental) strata, usually referred to 
the Neocomian. 


INNEOGENEBMT A onere dm IE E Tertiary 


Marine as well as continental strata of Miocene * (the Aqui- 
tanian * excluded) to late Pliocene * age are referred to in Israel 
as Neogene. They include both a variety of calcareous deposits, 
as well as clastics and precipitates, the latter particularly wide- 
spread in the inland basins of Galilee, the intermountain basins 
of the Negev and in the Graben region (see Sakiebeds, Hatseva 
Formation, Foothill Formation). Lavas of Neogene age are wide- 
spread in northern Israel. 

In general marine Neogene deposits occur in the Coastal 
Plain and Shefela regions, as well as in the western part of the 
Negev synclines, while terrestrial Neogene deposits cover im- 
portant areas of the Emeq Yezreel (Galilee), of the Rift Valley, 
eastern Negev (synclines) and intermountain basins. 

The lower limit of the Neogene is placed at the top of strata 
of Aquitanian age, but is undefined in the areas of continental 
deposits of late Tertiary age (Sdom Formation*). The upper 
limit of the Neogene is not yet well defined (problem of the 
Pliocene-Pleistocene * boundary). 

The greatest known thickness of marine Neogene strata sur- 
passes 1,000 m (subsurface basins of the Coastal Plain), while 
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the continental Neogene deposits attain a thickness of more than 
2,500 m (Rift Valley). 


NUBIAN SANDSTONE ........... Cambrian to Campanian 


RussEcER (J.) (1845-1849). Reisen in Europa, Asien und 
Afrika, Stuttgart, 4 vol. 

A thick, predominantly sandy sequence, mainly of terrestrial 
origin, characterized by its intensive and variable colours and 
composed mainly of fine to coarse grained, sometimes gritty and 
conglomeratic, frequently cross-bedded, mainly soft but occa- 
sionally very hard, sandstones, mostly imperfectly cemented by 
small amounts of argillaceous, ferruginous or quartzitic material. 
The sequence also includes layers and lenses of silt, sericitic 
sandy shales and white, predominantly kaolinitic, clays. Fer- 
ruginous dikes, incrustations etc. are frequent. The sequence may 
reach a thickness exceeding 600 m and is widely exposed along 
the northern and western margins of the Arabian Shield in 
Israel and the neighbouring countries; it occurs also in the 
breached cores of the anticlines in the Central Negev and, in 
small outcrops farther north, up to the Lebanese border near 
Ramin (Manara). The N.S. interfingers repeatedly with marine 
sediments which become progressively more prominent with in- 
creasing distance from the Precambrian basement. 

The term Nubian Sandstone was first introduced by J. Rus- 
SEGER (op. cit.) for this sequence to replace the older term of 
E. de Rozikre « Grès monumental». J. RUSSEGER (op. cit.) be- 
lieved the N.S. to belong to the Upper Triassic. The term came 
into general usage through the publication of L. Larter (1868), 
who used it alternatively with the older term « Terrains Sablo- 
neux » of Borra (1833), and the new term « Grès de Petra», and 
believed the sequence to be of Cretaceous age. K. ZITTEL (1880) 
placed the Nubian Sandstone of Egypt into the Middle to Upper 
Cretaceous. E. Hurr (1886) believed the sequence to represent 
marine (estuarine to bay) sediments and divided it into two 
parts: a lower part which he called « Desert Sandstone » bet- 
ween the basement and the Carboniferous Nasb Limestone, and 
itself believed to be Carboniferous; and an upper part underlying 
marine Cenomanian strata called « Nubian Sandstone, s. str.» 
and attributed to the Cretaceous. M. BLANKENHORN (1914) 
was the first to point out that the N.S. may be of any age from 
Cambrian to Cretaceous. J. Barr (1916) called the Desert Sand- 
stone of Hull « Upper Carboniferous Sandstone Series » and be- 
lieved it to be marine. He furthermore sub-divided the N.S. of 
E. Hutt into two parts: a lower one, containing carboniferous 
plants and called « Upper Carboniferous Samdstone >; and an 
upper part, his N.S. s. str. of late Carboniferous to early Ceno- 
manian age. L. Koper (1919) distinguished two different facies 
developments of N.S.: a purely continental sandstone facies of 
arid origin, which he called « Wuestenfazies », and a mixed con- 
tinental and marine facies which he named « Petraeische Fazies ». 
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L. Picarp (1938b) speaks of a « Nubian Facies» characterizing 
terrestrial deposits of the Arabian Shield from the end of the 
Precambrian and, following G. BamrHoux (1925), proposes to 
include under this term even formations up to the recent, such 
as the Sdom Formation * (Usdum Series) or recent red desert 
dunes *. Nevertheless, S.H. SHaw (1947) still attributes an early 
Cretaceous age to all N.S. of Palestine and Transjordan shown 
on his Geological Map of Southern Palestine. 


The Geological Survey of Israel uses the term N.S. as a 
rock-type name for sandstones showing the characteristics men- 
tioned above. In this definition most Nubian Sandstones are of 
fluviatile to aeolian origin, some are lacustrine, and a few re- 
present continental sandstones redeposited in the area near the 
shores during the various Paleozoic and Mezozoic transgressions. 
These show frequently calcareous cement. Otherwise they are 
undistinguishable from Nubian Sandstones of continental origin. 
The age of most Nubian Sandstones in Israel ranges from Lower- 
most Cambrian to Cenomanian. 


Near the Precambrian basement in the south, where the 
main period of continental N.S. sedimentation was interrupted 
only once, during the Upper Georgian * by marine sedimentation, 
a thinner, lower, part of the N.S., overlying Precambrian rocks 
and underlying marine Georgian sediments, the so-called Paleo- 
zoic Nubian Sandstone * of Lower Cambrian age, can be dis- 
tinguished from a much thicker upper part. The latter, an unin- 
terrupted sequence of Nubian Sandstones 250 to 350 m thick, 
has been subdivided on lithological grounds into the Lower 
Variegated N.S.°*, the White N.S.*, and the Upper Variegated 
N.S. *. In the Central Negev N.S. complexes of various ages can 
be distinguished, separated from each other by dateable marine 
sediments. In particular, a continental N.S. sequence of Jurassic 
age, 320 m thick, overlying marine strata of Liassic(?) age and 
underlying marine strata of Middle Jurassic age, is known in 
the Ramon area (Main Jurassic Nubian Sandstone Sequence of 
Y. Bentor and A. Vroman, 1951b), and N.S. sequences of early 
Cretaceous (to early Cenomanian ?) age, overlying various Juras- 
sic strata and underlying marine strata of Cenomanian age, are 
known from various places in the central and northern Negev 
(see Units LK, LKm, LKz). Nubian Sandstones have even been 
found, although in strictly limited areas, interbedded with marine 
strata of late Turonian age (Y.K. BENTOR and A. Vroman, 1951a) 
and Campanian age (Y.K. BEntor and A. Vroman, unpublished). 


N.S. of continental origin are unfossiliferous, except for 
frequent plant remains not yet determined. 


OBERE HIPPURITENBANK .................... Turonian 
See : Hippuritenbänke. 
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OBERE WEISSE KREIDE PP RCE RC EP tener: Senonian 


RUSSEGER (J.) (1847). Reisen in Europa, Asien und Afrika. 
Stuttgart, vol. 3. 


The name « Obere Weisse Kreide voll Feuerstein und Feuer- 
stein-strata» has been used by J. Russecer for sediments of 
Senonian age in the Middle East. 


OBERER MISS Drie rn ee se nas Turonian 
(No. 70 on location map). 


BLANCKENHORN (M.) (1905). Geologie der Naeheren Umge- 
bung von Jerusalem. Zeitschr. Deutsch. Palaest. Ver., vol. 28, 
Leipzig. 

Name introduced by M. BLANCKENHORN for the Turonian 
Mizzi Heiu* in the vicinity of Jerusalem. 


OBERTERRASSE: ver ers M rente Quaternary 


Picarp (L.) (1932). Zur Geologie des mittleren Jordantales. 
Zeitschr. Deutschen Paläst. Ver., vol. 55. 


Name given by L. Picarp to gravel accumulations forming 
terraces along the tributaries of the Jordan about 20 m above 
the wadi beds. He correlated these deposits with blocks and 
boulder accumulations found, overlying the Hauptterrasse *, in 
some of the places where wadis enter the Jordan Plain. 

L. Prcarp (1932) believed the Oberterrasse to have been 
formed during his « Pluvial C », a last short-lived pluvial phase. 
He placed the « Pluvial C» in the transition period between 
Pleistocene and Holocene. 

L. Picarp (1943) suggests that the Oberterrasse represents 
deposits of winter torrents and floods and was formed from 
Upper Pleistocene times to present. 


OLIGOCENE D E TM Paleogene 


Braxe (G.S.) (1930). Mineral Resources of Palestine and 
Transjordan. Jerusalem. 


The possibility of an Oligocene age of certain outcrops in 
the southern Shefela region has been recorded for the first time 
by G.S. Brake, on the basis of faunal studies by M. MorLEY- 
Davies. These strata have been regarded earlier as belonging to 
the Miocene (G.S. Brake, 1928). L.R. Cox (1934) and M. Avnı- 
MELECH (1936) have described the mega- and micro-faunas cha- 
racteristic of these Oligocene deposits and subdivided them into 
Rupelian-Chattian * (or Stampian *) and Aquitanian * parts. 
Additional outcrops of marine Oligocene strata have been re- 
corded by M. Avnimetecu (1939) from the Megiddo area. The 
Oligocene (post-Priabonian * to Aquitanian) strata outcropping 
in Israel include soft, calcareous marls, sandy chalks and lime- 
stones, detritic or crystalline limestones and conglomerates. Their 
fauna is composed of Mollusca, Echinoidea, Bryozoa, calcareous 
algae and «larger» Foraminifera, pointing to deposition in shal- 
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low water conditions. The more important species are: Pecten 
arcuatus Brocchi, Echinolampas angulatus Merian, Opisaster 
scillae, Nummulites bouillei d.l. Harpe, N. incrassatus d.l. Harpe, 
Amphistegina lessonii d’Orb., Nephrolepidina sp., Heterostegina 
sp., Operculina complanata Defr., etc. (Stampian) and Ostrea 
fabellulaeformis V. Schauroth, Chlamys deleta Michel., C. prae- 
scabriusculus Font., Xancus episomus Micht., Spiroclypeus sp., 
Cycloclypeus sp., Miogypsinoides dehaarti VanderVlerk, Nephro- 
lepidina tournoueri Lem. & Douv., N. simplex Douv., Eulepidina 
dilatata Michel., E. raulini Lem. & Douv., Heterostegina prae- 
cursor TanSinHok, etc. (Aquitanian). Nautilus blakei Avnimelech 
is recorded from the Stampian-Aquitanian. The Oligocene strata 
exposed in the Shefela region and in the Megiddo area rest un- 
conformably on older ones (Eocene, even Ypresian) and their 
thickness does not reach more than 50 m. Strata of Oligocene age 
in globigerinal marl and shale facies occur in the subsurface of 
western Israel where sedimentation seems to have been locally 
continuous from late Eocene into Oligocene times, and Oligocene 
strata have been sometimes included in the Sakiebeds* (s.l.). 
Although Miocene strata are separated from Oligocene ones by 
an unconformity in the Shefela region, sedimentation from Aqui- 
tanian into later (Miocene) times seems to have been continuous 
in at least some of the subsurface basins in western Israel. Part 
of the Sdom Formation* in the Dead Sea area and the Abu 
Treife Series * in the Negev are regarded as being possibly at 
least partly of Oligocene age. The marine Oligocene deposits are 
limited to the Coastal Plain-Shefela regions. 


OOLITIC FORMATION ......... Late Tertiary ?-Quaternary 
(No. 71 on location map). 


Pıcarp (L.) (1931). Geological Researches in the Judean 
Desert. Jerusalem. 


Under this term oolitic limestones from the Judean Desert, 
containing flint pebbles and tiny flint splinters, are described. 

The O.F., first mentioned by G.S. Brage (1928), overlies 
unconformably rocks of the Mishash Formation* or of the 
Mottled Zone *. The outcrops are of limited extent and represent 
erosion relics. The type locality is Rujm el Qiblije near the 
Jerusalem-Jericho Road. The maximum preserved thickness of 
the beds is approximately 5 m. 

No contact with younger formations exists in the three out- 
crops mentioned by L. Picarp (op. cit.). The age of these layers, 
which are unfossiliferous and probably of limnic origin, is given 
as late Pliocene or early Quaternary. Later L. Picarp (1943) 
correlated these strata with the early Quaternary Samra For- 
mation *. 

L. Prcarp (1938b) mentioned under the name Oolitic Forma- 
tion oolitic limestones of Pliocene age from the middle Jordan 
Valley (Poriya Formation*) and from the plain of Esdraelon, 
as well as marine oolitic limestones of Quaternary age, mentioned 
earlier by M. BLANCKENHORN (1914) from the Coastal Plain. 
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ORANGE-COLOURED CUESTA ............ Lower Albian 
(-Upper Aptian) 


(No. 72 on location map). 


BrNTOR (Y.K.) and Vroman (A.) (in press). The Geological 
Map of Israel, 1: 100,000, Sheet 16: Mount Sdom. G.S, Jeru- 


salem. 


This sequence is composed of hard, orange coloured mud- 
stones, alternating with sandstones and clays, and contains one 
layer of mudstones, rich in limonitic oolites. 

The 0.C.C. (also called Lower Marine Intercalation *) appears 
in Makhtesh Hatsera, where it forms the lower part of sub-unit 
LK, *, overlying the Second * and underlying the Third Sand- 
stone Sequence *. Its thickness is 28 m. 

The sequence is of marine littoral origin and contains nu- 
merous fish teeth. 

Stratigraphically it is equivalent to the First Marine Inter- 
calation * of Makhtesh Hathira. 


OZEORDIAN 3.2. 2.2.2 20. en ee Upper Jurassic 


Braxe (G.S. (1935). The Stratigraphy of Palestine and Its 
Building Stones. Printing and Stationery Office, Jerusalem. 


An (Upper) Oxfordian age has been attributed by F.E. 
WELLINGS, L. DAMESIN and J.A. DoucLas (published by G.S. 
BLAKE, op. cit.) to part of the Jurassic marine beds exposed in 
Makhtesh Hathira (Kurnub), Negev, and considered by those 
authors as belonging to the Callovian * - Sequanian *. 

R.G.S. Hupson (1958) uses the term Oxfordian in a more 
restricted sense (equivalent to the lower part of the Oxfordian 
of Western Europe, i.e. between Callovian and Argovian) for 
part of the Kurnub Limestone *. The thickness of the (Lower) 
Oxfordian strata at Makhtesh Hathira (Somalirhynchia-Puteali- 
ceras Marls and Limestones of HupsoN, op. cit.) is about 30 m 
and contain a rich megafauna. 


PATLBOGENE ser Hu aura NE TER Paleogene 


Picarp (L.) (1943). Structure and Evolution of Palestine. 
Bull. Geol. Dept. Hebr. Univ., vol. 4, nos. 2-4. 


The term Paleocene has been introduced by L. Picarp in his 
discussion of the Danian-Paleocene « transition-series » in Pa- 
lestine and adjoining countries. Later authors included the 
Paleocene mostly in the Lower Eocene* and preferred to name 
the deposits between the upper limit of the occurrence of 
ammonites and the lower limit of deposits of unquestionable 
Ypresian age Danian, so-called Danian, Dano-Montian, or more 
generally Cretaceous-Tertiary Transition series, Passage-beds, 
Cretaceous-Eocene transition, etc. 
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Z. Reıss (1955a,b) has shown that the age of these strata 
ranges from Maestrichtian * (and even uppermost Campanian *) 
to early Ypresian. He included, however, the Danian in a Danian- 
Paleocene or Dano-Paleocene unit. As used at present in Israel, 
the Paleocene comprises all strata between those of Maestrichtian 
and those of Ypresian age and is subdivided into two parts: the 
lower part, the Danian * (Globigerina-zone) and an upper part, 
the Landenian (Globigerina-Truncorotalia-zone). 

Paleocene deposits in Israel comprise calcareous, partly 
bituminous, limonitic and gypsiferous, shales, clays, chalks, 
chalky and partly silicified limestones (Taqiya Formation *, 
Sar’a beds * (part), Mottled Zone * (part)). The maximum thick- 
ness of Paleocene strata in Israel is about 130 m. They rest 
disconformably on pre-Paleocene deposits, the Danian being 
absent in many places of the country (Z. Reıss, op. cit.), while 
the highest Paleocene strata (with Truncorotalia velascoensis 
(Cushman)) grade upwards into Ypresian rocks. In a few places 
of the country an erosional unconformity separates however, 
late Paleocene strata from late Eocene (Priabonian) ones. 

Except some Porifera, fish-teeth and extremely rare Neo- 
belemnitidae, no megafauna occurs in the Paleocene strata of 
Israel. Pelagic Foraminifera are abundant in Paleocene rocks 
and Nummulites, Operculina, Miscellanea, Discocyclina, Astero- 
cyclina, etc. occur in early Landenian silicified chalks. 


DATEOGENES ch ete ie ee o EPI Tertiary 


Formation of Danian * to Oligocene * (including the Aqui- 
tanian) age are referred to in Israel as Paleogene. 


Paleogene rocks of the country include a variety of calca- 
reous deposits (chalks, limestones, shales), flint beds, clays and 
gypsiferous shales, and terrestrial conglomerates, as well as 
clastic deposits and precipitates (Dead Sea-Arava regions). In 
certain places some of the calcareous deposits are bituminous 
(especially in the subsurface). 

Marine deposits of Danian to late Eocene age are wide- 
spread. Marine Oligocene rocks have restricted distribution on 
the surface, but have a wider extension in the subsurface basins 
of western Israel. 

'The total thickness of the Paleogene rocks attains a maximum 
of about 2,000 m. 

Unconformities between formations of Paleogene age, as well 
as between Paleogene and older strata, are widespread. 

(See also: Taqiya Formation, Sar'a beds, Mottled Zone, Abw 
Treife Series, Sdom Formation, Sakiebeds). 


PAIL. OZ. Ol Caer D quts sse Cambrian to Permian 


The existence of Paleozoic rocks in Israel was first discussed 
by E. Hutt (1886), who attributed a Cambro-Silurian age to 
part of what is now considered the Precambrian * Basement, and 
discussed the Paleozoic age of the sandstones underlying the 
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Carboniferous Nasb Limestone in Sinai and their supposed 
equivalents in Palestine. 


Strata of proven Paleozoic age are represented in Israel only 
by the partly fluviatile and partly marine beds of early Cam- 
brian * age occurring in the Southern Negev. The base of the 
Paleozoic is placed at the unconformity separating the Pre- 
cambrian igneous and metamorphic rocks from the base con- 
glomerate of the Paleozoic Nubian Sandstone *. The upper limit 
of the Paleozoic strata is not known, as this part of the sequence 
is represented by unfossiliferous Nubian Sandstones overlying 
marine Lower Cambrian strata. It has been assumed that part 
of this sequence, and particularly the Lower Variegated Nubian 
Sandstone *, may still be of Paleozoic age. 


PALEOZOIC NUBIAN SANDSTONE ...... Lower Cambrian 


BENTOR (Y.K.) and Vroman (A.) (1955). The Geological Map 
of Israel, 1: 100,000, Sheet 24: Eilat. G.S.I., Jerusalem. 


Term used in the legend of the above map to designate a 
sequence of medium to coarse grained, partly gritty, cross- 
bedded, red to violet sandstones. The sequence is 30 to 80 m 
thick, unfossiliferous and characterized throughout by large, white 
or greenish well-rounded pebbles of quartzite. A base conglo- 
merate, consisting mainly of quartzite pebbles, with or without 
pebbles of igneous or metamorphic origin, is locally present and 
may attain a thickness of 7 m. Smaller conglomerate horizons 
occur frequently higher in the sequence. 

The P.N.S. overlies unconformably the Precambrian * igneous 
and metamorphic complex and is overlain either by marine Cam- 
brian * strata or directly by the Lower Variegated Nubian Sand- 
stone *. 

The P.N.S. is of fluviatile origin. Its type area is Timna in 
the Southern Negev. Toward the south, in the direction of the 
Precambrian Massif, the sequence thins and may locally be 
absent altogether. 

The name was originally chosen on the assumption that the 
overlying marine strata may be of Carboniferous age. Since these 
strata now have been shown to be of Georgian * age (A. PARNES 
and Y.K. Bentor, 1956, unpublished), the early Cambrian age 
of the P.N.S. has been established. Already G.S. Brak: (1935a), 
who described the sequence as « bright red sandstone with quartz 
pebbles », assumed their Cambrian age. More detailed sections 
were published by S.H. Saw, 1947. L. Prcarp (1935) proposed 
the term Lower Nubian Sandstone and assumed a Lower Pa- 
leozoic age. 


PECTUNCULUS SEDIMENTS ........ Pliocene-Quaternary 


PETRBOK (J.) (1925). The age of the Pectunculus sediments 
near Jaffa in Palestine. Bull. inter. Acad. des Sci. Bohème, Prag. 


The term Pectunculus sediments was introduced by J. PETR- 
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BOK for littoral-sublittoral lumachelles (coquina, shell-breccia) 
jg abundant Glycymeris-shells, cemented by calcareous sand- 
stone. 

This rock is widely distributed along the present coast and 
in the western part of the Coastal Plain. 

M. BLANCKENHORN (1914) recorded such shell breccia from 
Wadi Futeis and placed it into the Pleistocene. 

J. PETRBOK (op. cit) studied an outcrop of it at the shore- 
cliffs of Jaffa. He considered the rock to have been formed in 
historic times. L. Prcarp (1933) distinguished four horizons of 
Pectunculus Sediments in the subsurface of Tel-Aviv. 

M. AVNIMELECH and V. Boskovırz (1955) studied the mollusks 
piled up on recent shores of Israel and assumed that the abundant 
Glycymeris shells may in part derive from fossil Pectunculus 
Sediments. 


PERMO-TRIASSIC (?). 


See: Lower Variegated Nubian Sandstone. 


PETRAEISCHE FACIES. 


See : Nubian Sandstone. 


PHOSPHATIECALKES UU ON A ME REISEN Senonian 


See : Phosphorittruemmerkalke. 


PHOSPHOHITTRUEMMERKALKE ............ Campanian 


Koerrt (W.) (1924). Geol. Beobachtg. in Syrien u. Palaestina 
etc., Zeitschr. Deutsch. Geol. Gesell, vol. 76. 


This term has been applied to phosphatic beds mentioned 
L. Lartet (1869), described first by M. BrANCKENHORN (1898) and 
referred to by him as « Phosphatkalke » or « Koprolithenkalke ». 
M. BLANCKENHORN attributed to these beds a Campanian or 
Danian age; W. KoERT (op. cit.) placed them in the Danian; and 
L. Picarp (1929a) suggested a Maestrichtian age for these « Phos- 
phatic limestones », on the basis of the occurrence of Bostrycho- 
ceras, Libycoceras and Ptychoceras. Later research has shown, 
however, that these fossils indicate a Campanian * age. 

The phosphate beds are widely distributed in Israel (See: 
Mishash Formation). The brecciated nature of part of the rocks 
forming these strata led P. KruscH (1911) to name them « Truem- 
mergestein ». 


DITAISANCIANSUM en en ee che ee Pliocene 


Picarp (L.) (1928). Über die Verbreitung des Pliozäns im 
nördlichen Palästina. Centralbl. f. Min. Geol. & Paläont., B, no. 5. 
A Plaisancian (-Pontian *) age was attributed by L. Picarp 
to the blue marine clays, found in the drilling at Sakieh, near 
Jaffa and described by S. LowEnGarT (1927) as Sakiebeds *. In 
the Coastal Plain, Plaisancian beds overly conformably strata of 


90 
(Plaisancian, continued) 


Miocene age (lower part of the Sakiebeds) and are overlain by 
Pleistocene sandstones, marls and clays. G.S. BLake (1935) attri- 
buted a Middle Pliocene age to conglomerates with hard shelly 
limestones and sandy marls. occurring at Beersheba, Sharieh and 
Tell es-Safi, and noted the similarity of part of them to the 
Plaisancian deposits of Italy. 

L. Picarp and P. Soromonıca (1936) and L. Picarp and 
M. AvNIMELECH (1937) attributed to the Plaisancian, the gray 
marls and blue clays, with more or less sandy contents, found in 
the Kefar Menahem - Tell Turmus region and in the subsurface 
west of Ramla. 

Faunal assemblages include small fauna: Lucina, Venus, 
Apporhais, Elphidium, Ammonia and Amphistegina. 


PLEISTOCENE arctica ee Quaternary 


The Pleistocene of Israel is represented by a variety of 
marine and continental deposits, soils, crusts, precipitates, etc. 


a. On the Israeli Mediterranean Coast Pleistocene rocks 
comprise calcareous sandstones of marine or continental origin 
(Kurkar *), reddish loams and loamy-sandy soils (Hamra *), 
swamp deposits (with occasional peats), conglomerates (littoral 
and continental), lumachelles (Pectunculus sediments*) and 
marine sandy clays and marls (Blautone der Haifaer Bucht *). 
On the mountainous part of the coast (e.g. Mt. Carmel coast) 
terraces formed by raised beaches and representing Pleistocene 
shore-lines are covered in some places by conglomerates, luma- 
chelles and other littoral sediments. In the tectonically lowered 
part of the Coastal Plain (e.g. Haifa Bay, Sharon Plain, Shefelath 
Pleshet) four Pleistocene sedimentary cycles can be distinguished; 
each of them representing a transgressive and regressive episode. 
The marine sediments are mainly calcareous sandstones, luma- 
chelles and conglomerates, while on the continent consolidated 
dunes, loams and loamy-sandy soils (occasionally with flint 
implements), as well as swamp and river deposits were formed. 

The four marine transgressions of the Pleistocene have been 
referred to by Israeli authors as 1. Sicilian. 2. Milazzian or 
Antethyrrenian. 3. Thyrrenian. 4. Flandrian, Monastirian or 
Postthyrrenian. The maximum thickness of the Pleistocene de- 
posits in the Coastal Plain attains about 150 m. 

b. In the Hula-Jordan, Dead Sea and Arava Valleys, Pleis- 
tocene sediments consist of conglomerates (Benat Yaqub gravels*, 
Hatzor gravel*, Naharayim gravel*, Samakhschotter *), oolithic 
limestones (Bira Series*, Samra Formation*) marls and clays 
of terrestrial and lake origin (Hangendlehme *, Melanopsis 
Stufe *, Lisan Formation *), calcareous sinters (Beisanterrasse * J 
peat (Hula Series*, part), evaporites and precipitates (Sdom 
Formation *). 

c. In the mountain and piedmont region of northern and 
central Israel which are under Mediterranean climatic influence, 
calcareous surface crusts (Nari *), terra-rossa, as well as various 
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soils have been formed during the Pleistocene. Karst- phenomena 
attributed to Pleistocene times are frequent in this region in 
limestones and dolomites. 

d. A Pleistocene age is attributed to the masses of gravels 
and pebbles filling the intermontane depressions and attaining 
a thickness of more than 400 m. 

e. Certain regions of the Negev are covered by loess* and 
loessoid soils which are at least partly of Pleistocene age. 

f. Cave-deposits of Pleistocene age with flint implements and 
fossils are known from various parts of the country. These de- 
posits are of Palaeolithic age. Palaeolithic implements and fossils 
are known also from open-sites. 

g. Parts of the basalt flows of Galilee are of Pleistocene age. 

The Pleistocene of Israel has been studied by various authors: 
M. AvNIMELECH (1937, 1950, 1951, 1952), M.A. Barte (1941), D.A.E. 
GarrRop and E.W. GaARDNER (1935a, b), D.A.E. Garrop and M.A. 
Bate (1937), M. BLANCKENHORN (1931), Y. ITZHAKI (in press), 
J. PETRBOK (1925), L. Picarp (1932, 1943, 1952), L. PICARD and 
P. SorowoNicA (1936), L. Pıcarp and M. AvnmELEcH (1937), 
R. NEuviL.LE (1931), M. STEKELIS and L. Picarp (1937, 1938), 
M. STEKELIS (1938) et al. 


IPRIOCENEMEO C IIIA totam ee GNE Tertiary 


BLANCKENHORN (M.) (1912). Naturwissenschaftliche Studien 
am Toten Meer und Jordantal. Berlin. 


The term Pliocene has been introduced in Palestinian stra- 
tigraphy by M. BLANCKENHORN who attributed a middle Pliocene 
age to fresh-water limestones and chalks (Poriya Formation *) 
found near Tiberias. 

Marine and continental deposits of Pliocene age are wide- 
spread. Marine strata are found mainly in the subsurface of the 
Coastal Plain as well as in the Yezreel and Beersheba Valleys. 
They appear in three different facies developments described by 
S. Lowencart (1928), G.S. Brake (1928, 1935a), M. AVNIMELECH 
(1936, 1937), L. Prcarp and P. SorowoNica (1936), L. Prcarp and 
M. AvNIMELECH (1937) and L. Picarp (1943) : 

a) Gray to blue sandy clays are found in the subsurface of 
the Coastal Plain Plaisancian *, Sakiebeds *). These strata thicken 
westward, while toward the east they interfinger with sediments 
of Astian * type (see also Calabrian). 

The Plaisancian fauna is generally smaller than that of the 
Astian and includes Lucina, Venus, Apporhais, Elphidium, 
Ammonia and Amphistegina. 

b) Near the foothills, Pliocene outcrops in Astian * facies 
are found, characterized by glauconitic sandstones, conglomerates, 
marls and coarse limestones, rich in Glycymeris and Cardium. 
These beds overlie, mostly unconformably, strata of Miocene to 
Cretaceous age and are sometimes covered by Pleistocene de- 
posits. Their thickness does not exceed 20-30 m. The Kurdane 
Series * might also belong here. 

c) The third facies of marine Pliocene deposits is characte- 
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rized by conglomerates, sandstones, coarse limestones, oolitic 
limestones and chalks. These strata are found far inland, ie. 
(1) east of Beersheba up to Kurnub and (2) through the Esdraelon 
Plain and Beit Shean- Tabor region up to Wadi Bira. They 
overlie continental, lacustrine and brackish sediments as well as 
basalts of Miocene age. 

The characteristic fauna includes Cerithium (Potamides) 
conicum, Lucina sp. and (at Mejeidel) Leda sp. Tellina aff. pla- 
nata, algae and Miliolidae. 

Continental deposits of Pliocene age are found in south- 
eastern Galiee (Poriya Formation * and Melanopsis Stufe*) as 
well as in the Jordan-Arava Rift Valley (Foothill Formation * 
(part) and Hatseva Formation * (part)). They reach a maximum 
thickness of 700 m (Y.K. BENTOR and A. VROMAN, in press) and 
overlie partly conformably continental strata of Miocene age. 
In the Dead Sea area and in the northern Arava they are un- 
conformably overlain by the Pleistocene Samra* and Lisan * 
Formations. 

These continental sequences were described by M. BLANCKEN- 
HORN (1922), L. Picarp (1928a, b, 1943), G.S. BLAKE (1928. 1935a) 
and Y.K. BENTOR and A. Vroman (1954 and in press). 

Volcanies of Pliocene age are widespread in eastern Galilee, 
the Yezreel and Beisan Valleys, as well as in the northern Jordan 
Valley (see also Igneous Rocks *). They are mainly basaltic tuffs 
and lava flows, interlayered with or overlying the continental 
strata of Pliocene age. The most important of these are the 
Upper Pliocene flood basalt, which cover 350 sq. km and attain 
a maximum of 160 m (N. SHULMAN, unpublished M. Sc.-thesis, 
1957 and Y.K. BENTOR in press). 


PLIOCENE SANDSTONES. 2. 12.5 5 74 Pliocene 


See: Hatseva Formation. 


PLUVIAL-A. (95. ten ea ate nt oT. Pleistocene 
See : Lisan Formation. 


PLUVIAL B. 


See: Lisan Formation. 


PLUVIAL C. 


See : Oberterrasse. 


PONTIAN (PONTIEN) 
_ Picarp (L.) (1928). Uber die Verbeitung des Pliozäns im 
nördlichen Palästina. Centralbl. f. Min., etc. Abt. B, no. 5 


Term first used by L. Picarp for the time during which the 
Sakiebeds * were deposited. 


Later, L. Prcanp (1929b) attributed a Pontian (late Miocene- 
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early Pliocene) age to an essentially continental sequence of 
gypsiferous clays and marls, containing also soft limestones, 
exposed in Wadi Oeschsche at its junction with the Jordan Valley. 

L. Picarp (1936a) also assumed a Pontian age for layers of 
reddish clays known from the subsurface of the Plain of Esdrae- 
lon. These clays alternate with limestone and basalt gravels and, 
in many cases, with basalt flows. Their base is unknown, and 
they grade upwards into a thick sequence of fresh-water or 
brackish-water limestones and marls. The overall thickness of 
the clay and limestone-marl beds exceeds 300 m in the central 
part of the plain. 


DORHIYA.FOHMATION-2.- ce na Upper Miocene 
(No. 73 on location map). 


BENToR (Y.K.) (in press). On the Cenozoic Volcanism of 
Israel. 


The name Poriya Formation designates a sequence, 75 m 
thick, laid down in brackish water and consisting of gray, greenish 
or violet, frequently laminated and sandy, marls, argillaceous 
chalk, cellular, occasionally oolitic and pebbly limestones, algal 
limestones, and green gypsiferous clays. Gypsum beds occur in 
various parts of the sequence, which also includes some beds 
of volcanic ash and tuffs. 

The P.F. overlies conformably the red beds of the Herod 
Formation * and gradually passes upward into the lacustrine 
Degania Formation *. 

Because of its stratigraphic position a late Miocene age is 
assumed for the P.F. 

The type area of the P.F. is the mountain scarp along the 
western shore of the Sea of Galilee, south of Tiberias. The name 
is derived from the village of Poriya, 6 km south of Tiberias. 


PORTEANDIAN V ERTL Upper Jurassic 


Picarp (L.) (1943). Structure and Evolution of Palestine. 
Bull. Geol. Dept. Hebr. Univ., vol. 4, nos. 2-4. 

The term Portlandian has been used by L. Picarp for the 
uppermost Jurassic stage, during which regressive-continental 
conditions reigned in most of the Lebanon-Palestine region (see 
also Nubian sandstone). 

Marine, black shales occurring in the subsurface of the 
Carmel region and found also in various wildcat wells in the 
southern Coastal Plain of Israel, were considered by L. Picarp 
(1957, 1958) to be of Lusitanian* to Portlandian age. Using a 
different stratigraphic nomenclature for the Jurassic subdivisions 
in Israel, other authors (e.g. P. GRADER and Z. Reiss, 1958) re- 
ferred to these shales as Sequanian *, Kimmeridgian *, and Ti- 
thonian * - Berriasian *. 

The uppermost strata of the Jurassic sequence exposed in 
Makhtesh Hathira and attributed by Y. BENTOR and A. VROMAN 
(1951a) to the Portlandian have been shown by R.G.S. Hupson 
(1958) to be actually of Argovian * to Sequanian * age. 


94 


POSTTHYRRENIAN-.. 0 Quaternary 


See : Pleistocene. 


PRE-CAMBRIAN. 


Rocks of Pre-Cambrian age, forming the northern edge of 
what is called the Arabo-Nubian Massif, are exposed in the 
southernmost Negev along the western border of the Arava Valley 
from the Red Sea to Timna. They were first mentioned by 
L. Larrer (1869). E. HuLL (1866), distinguished two complexes : 
an older one, mainly metamorphic and comprising hornblendic, 
chloritic and talcose schists, with associated gray gneisses and 
granites; and a younger sequence of porphyries passing into 
granites with associated agglomerates, lapillis and tuffs. Some of 
these rocks are described by F.W. Hunter (in E. Hutt, 1886). 
As to the age, E. Hutt hesitated between an Archean, Lauren- 
tian, or Cambro-Silurian age for the older complex and a lower 
or Upper Silurian for the upper complex. 

The pre-Cambrian complex was later dealt with by 
M. BLANCKENHORN (1914) and more recently by G.S. BLAKE 
(1935a) and L. Picarp (1941). 

During the last ten years the Pre-Cambrian complex of the 
southern Negev was studied in detail by Y.K. Bentor and his 
collaborators (unpublished). They distinguished (1) an oldest me- 
tamorphic complex composed mainly of schists, with subordinate 
gneisses, quartzites and amphibolites. Two different metamorphic 
sequences viz. the Eilat Schist * and the Roded Schist * have been 
recognized: (2) A major intrusive phase following intensive 
folding during which at first basic rocks (gabbro, norite, dio- 
rite), later intermediate to acid rocks (syenite, granite, Na-gra- 
nite) and finally monzonite to quartz monzonite with associated 
gabbros were emplaced. (3) A period of pegmatite and quartz vein 
formation immediately following the preceding phase, but partly 
overlapping its final stage. (4) An earlier dike phase during 
which all older rocks were extensively cut by dikes of granite, 
syenite, microsyeno-diorite, monzonite and andesite. (5) After 
extended uplift and erosion followed the deposition of the thick 
Eilat Conglomerate * which is preceded, accompanied and follow- 
ed by extensive volcanism represented by dikes of quartz por- 
phyry and, towards the end, diabase (second dike phase) as well 
as by extensive lava sheets (quartz-porphyries and spilites) inter- 
layered with volcanic agglomerates and tuffs and sedimentary 
breccias and conglomerates. (6) Large scale faulting accompanied 
by widespread mylonitization and followed by (7) A phase of 
hydrothermal activity leading to the formation of veins carrying 
quartz, barite, fluorite, calcite with slight mineralization of man- 
ganese, copper and iron. 

The schists of phase (1) are believed to represent original 
geosynclinal sediments, phases (2) to (4) to correspond to an 
orogenetic period and phases (5) to (7) to later uplift and erosion. 

No exact age determination has so far been carried out, but 
phases (2) to (4) are believed to correspond to the Pre-Cam- 
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brian II of North Africa and phases (5) to (7) to Pre-Cam- 
brian III. During the late Pre-Cambrian, erosional processes 
again were dominant and the first sandstones overly various 
Pre-Cambrian rocks with a major but very irregular uncon- 
formity. This unconformity is believed to mark the top of the 
pre-Cambrian sequence, although the first Lower Cambrian 
(Upper Georgian *) fossils have been found only 90 metres 
above it. 


BRIABONIAN A 22.002,20 va AR ek d A Eocene 


AVNIMELECH (M.) (1943). Lower Tertiary Aturia from Pales- 
tine. Jour. Paleontology, vol. 17, no. 1. 


A definitely Priabonian (Lower Priabonian) age has been 
attributed for the first time by M. AvnIMELEcH to globigerinal 
chalks containing Aturia rovasendiana Parona and occurring in 
southwestern Israel (so-called Beit Jibrin Series*) and in the 
vicinity of Mt. Carmel. 

Z. Reiss (1952) has recorded the occurrence of Priabonian 
foraminifera in crystalline limestones, glauconitic, fine-grained 
limestones, and soft, white, marly chalks from various regions 
in Israel. 

The strata regarded by L. Picarp and L. DoncıEeux (1937), 
and by M. AvNIMELECH (1943b) as being of Priabonian to Oligo- 
cene, or of Priabonian (perhaps Upper Priabonian) age (SE of 
Haifa and in the Megiddo syncline), have been shown on the 
basis of foraminifera (Z. Reıss, 1957a) to be of early Eocene 
(Ypresian) age. 


BUMBAZASSERIES, 2.0... 0e... rer Turonian 
(No. 74 on location map). 
Picarp (L.) and KasHar (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. 7G, 
no. 1, Jerusalem (Dept. Geol. Hebr. Univ. Publication no. 192). 


A sequence of limestones, 40 to 80 m thick, occuring along 
the southeastern flank of Mount Carmel. The lower part consists 
of 20 to 30 m of lithographic limestone, followed by fine grained 
crystalline limestone varying in thickness from 20 to 50 m. The 
main fossils are: Nerinea sp., Actaeonella sp., Durania sp., as 
well as Miliolidae (J. Vroman, 1936). 

The Q.S., which is of late Turonian age, is considered by 
L. Picarp and E. KasHar (op. cit.) to overlie the Turonian Shuna 
Series’*, but according to A. VROMAN (in press) it overlies con- 
formably the Daliya Series * or, where the latter is missing, the 
Muhraga Series *. 

The Q.S. is overlain, probably disconformably, by chalk of 
Senonian age. 

The Q.S. is marked tą on the geological maps 1 : 100,000 
Northern Israel (L. Pıcarp, 1956); 
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T, — on the geological map 1: 100,000 of Mount Carmel (L. Pı- 
7 carp and E. KasHar, 1958); and | 
T, — on the geological map 1: 100,000 of the Southern Carmel 
(E. Kasuat, 1958). 
The name is derived from Khirbet Qumbaza on the southern: 
Carmel. 


HAMLEH FACIES CCE CC ES Oligocene) 
(No. 75 on location map). | 


Picarp (L.) and Soromonıca (P.) (1936). On the Geology of 
the Gaza-Beersheba District. Journ. Pal. Orient. Soc., vol. 16. 

Term applied by L. Pıcarp and P. SorowoNica to compact, 
well bedded, slightly sandy limestones, occurring in the Judea 
Foothills region, first described by M. BLANCKENHORN (1931). 


These rocks were correlated with similar ones reported by 
G.S. Brake (1928) from the Ramla area, which he placed origi- 
nally into the Miocene, but later (1935a), following L.R. Cox! 
(1934), into Oligocene. | 

The rocks contain abundant foraminifera, mainly Lepido 
cyclina and Operculima, as well as a rich megafauna (corals 
bivalves, gastropods). 

The R.F. overlies conformably chalks described as Zeita 
Qubeibeh-Facies * and is overlain, at least at one locality, by) 
conglomerates of Pliocene age. 


RAURACIAN re OTT EET Upper J e 


Hupson (R.G.S.) (1958). The Upper Jurassic Faunas of 


Southern Israel. Geol. Mag., vol. 95, no. 5. | 


The Shuqraia Limestones and Marls of the Kurnub Lime- 
stone * are regarded by R.G.S. Hupson to represent the Raura- 
cian, considered by him as the coral-stromatoporoid facies of the 
uppermost Argovian *. 


RECENT. or. HOLOCENE naar mM Quaternary 


Post-palaeolithic deposits, generally in process of sedimenta- 
tion or formation ,are attributed to the Recent or Holocene. 

They include: mobile dunes* in the Coastal Plain, and ir 
some of wadi-mouths of the Negev, littoral conglomerates com- 
posed of well-cemented flint-pebbles and pot-sherds along the 
Mediterranean coast, swamp and river deposits all over the 
country. Part of the surface crust called Nari* containing pot- 
sherds is of Recent origin. Some of the loess occurring ir 
southern Israel has been deposited in Recent times. Soils anc 
alluvial fans are still developing, and in the Hula depression as 
well as in swampy areas of the Coastal Plain peat is accumu- 
lating. The development of «tels» is progressing in historica 


97 


sites. Some of the latter are being covered on the sea-shore by 
blown sands or drowned by the advancing Mediterranean sea. 


REDIGUESTA T hen ee Lower (Middle ?) Jurassic 
(No. 76 on location map). 


BENTOR (Y.) and Vroman (A.) (1951). The Geological Map 
of the Negev, 1: 100,000, Sheet 18 : Ovdat. Tel-Aviv (in Hebrew). 


A marine sequence, 17 m thick, composed of violet and green, 
partly limonitic shales, red sandstones and yellow-red argilla- 
ceous dolomites and limestones. The sequence overlies confor- 
mably strata of the Marly Cuesta * and is overlain unconformably 
by continental Nubian sandstones of Jurassic age. It carries 
Nerinella cf. janeti Cossm. in its upper part. Originally believed 
to be of Middle Jurassic age, the M.C. is now considered, because 
of its stratigraphic position, to belong probably to the Liassic. 

Magmatic intrusions in the form of sills and dikes are fre- 


quent. 
The type area of the R.C. is Makhtesh Ramon. 


RED PASSAGE BEDS .. Upper Cenomanian-Lower Turonian 
See : Sub-Unit € 


HHOTOMAGIANOESPR "ANTE Ue Upper Cenomanian 


See : Marne e calcari ammonitiferi. 


HODEDZGEANEILEC V eS Pre-Cambrian 
(No. 77 on location map). 
BENTOR (Y.K.) and Vroman (A.) (1955). The Geological Map 
of Israel 1:100,000, Sheet 24: Eilat. G.S.L, Jerusalem. 


An igneous rock body composed mainly of green to reddish, 
medium to fine grained, mesocratic granodiorites. The main 
constituent minerals are: acid plagioclase, subordinate ortho- 
clase, some quartz, biotite and occasionally hornblende. Sphene 
is a common minor constituent. Two separate intrusions of 
similar composition have been distinguished by T. WEISSBROD 
(1959, unpublished) : an older more basic and fine grained one 
and a younger, richer in feldspars and coarser grained. 

The R.G. is intrusive into the Roded Schist *; it is cut by 
numerous dikes of quartz-porphyry and diabase and contains 
hydrothermal veins filled with quartz, barite and calcite. The 
R.G. is unconformably overlain by pre-Cambrian volcanic tuffs 
and agglomerates or by Cambrian conglomerates and sandstones. 
Wherever the pre-Cambrian surface of the R.G. is preserved, 
the rock is transformed into an arkose by pre-Cambrian 
weathering. 

The R.G. builds a mountain massif in the southern Negev 
in the area of Roded Valley (Wadi Radadi). 


KODEDESCHISITS ia cn den ee Pre-Cambrian 
(No. 78 on location map). 
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Bentor (Y.K.) and Vroman (A.) (1955). The Geological Map 
of Israel 1:100,000, Sheet 24: Eilat. G.S.I., Jerusalem. 


An epi-to meso- metamorphic rock sequence, comprising 
biotite-schists, chlorite schists, dark gneiss, injection gneiss and 
amphibolites. Schists are dominant and are partly laminated, 
partly massive. They are mainly meta-sediments, but other rocks 
comprised in the R.S. represent probably metamorphozed basic 
intrusives. The R.S. is cut by numerous Pre-Cambrian dikes of 
volcanic rocks and by veins of quartz and calcite. 

The R.S. is exposed in the southern Negev in the area of 
the Shehoret and Roded Valleys. 


RUDIST-MELERESSEHIEST I TG ea Cenomanian 
See: Muhraga Series. 


HUKRADDLAVAT E reeks TCI TS S Pleistocene 
(No. 79 on location map). 


NoETLING (F.) (1887). Geologische Skizze der Umgebung von 
el-Hammi. Zeitschr. Deutsch. Palaestina Ver., vol. 10. 


This term refers to a basaltic lava flow extending from Wadi 
Rukkad into the valley of the Yarmuq River. 

The exact age of this lava has been subject to discussion. 
While F. NoErLiNG attributed it to the early Alluvium, M. Branc- 
KENHORN (1914) considered it to be Middle Pleistocene in age. 
L. Picarp (1932) suggested an early -middle Pleistocene age, 
because of its position between the underlying Naharaim- 
schotter * and the overlying Lisan Formation *. 


RUPELIAN? 2205.38, CAS Terr v x Oligocene 


Cox (L.R.) (1934). On the Occurrence of the Marine Oligo- 
cene in Palestine. Geol. Mag., vol. 71. 


L.R. Cox considered part of the Chattian * limestone beds 
of Ramla, to be possibly of Rupelian age. M. AvNIMELECH (1936) 
used the term Stampian * for strata of Rupelian-Chattian age 
in this region. 


SARIEBEDS:; ois deal wae ud EP EOS RE ee Tertiary 
(No. 80 on location map). 


LOEWENGART (S.) (1926). The Groundwater of the Palestinian 
Coastal Plain. Construction and Industry, no. 5-6. 


The name Sakiebeds has been given to a subsurface sequence 
of marine, blue, sandy clays ,rich in molluscan shells, found 
first in a bore hole at Sakie (Sakieh or Saqiah), near Jaffa. 

S. LOEWENGART (op. cit.) considered these strata to belong 
to the Miocene or Pliocene. In 1928, on the basis of a faunal 
analysis by P. OPPENHEIM, he placed them in the (Lower) Plio-. 
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cene. Later authors regarded them as belonging to the Pliocene 
(Plaisancian-Pontian). L. Picarp (1938b) stated that the S. are 
generally placed into the Plaisancian. 

During the last few years clays, shales and marls, usually 
gray-green or blue-green in colour, partly glauconitic and py- 
ritic, with or without sand, sometimes rich in molluscan and 
bryozoan faunas as well as in foraminiferal (often predominantly 
pelagic) faunas, underlying sandstones and conglomerates of late 
Tertiary-Quaternary age, have been referred to as Sakiebeds. 
However, not all these strata correspond in composition to the 
type-Sakie. Furthermore, it has been shown by micro-faunas 
that the term Sakiebeds, as currently used in Israel, is applied to 
a variety of soft sediments, mainly of Miocene to Pliocene age, 
but including also strata of late Eocene-Oligocene and possibly 
even early Pleistocene age. This is especially true of subsurface 
sections. 

The known thickness of the Sakiebeds (s.l) exceeds 1,400 m 
(in subsurface sections of the Coastal Plain). In some of these 
sections algal limestones and evaporites have been found inter- 
calated in early Neogene Sakie layers. 

The fauna of the Neogene Sakiebeds has been partly listed 
by S. LOEWENGART (op. cit.), L. Prcarp and M. AVNIMELECH (1937), 
J.H. TscHorP (1956) and by P. GrADER (1958b). 

The Sakiebeds (s.l.) overlie unconformably older (Cretaceous- 
early Tertiary) formations. 


SAETEFHEBEDSZ 4 ray ER ET Tertiary 
See : Sakiebeds. 


SAMACHSCHOTTER S. EN. ee ee Pleistocene 

(No. 81 on location map). 

Picarp (L.) (1932). Zur Geologie des Mittleren Jordantales, 
Zeitschr. Deutsch. Paläst. Ver., vol. 55. 

Name given by L. Picarp to a bed of rounded gravel, re- 
presenting the littoral facies of the Lisan marl (Lisan Format- 
ion *), near Samach on Lake Tiberias. 

The Samachschotter is identical with J. PETRBOK’s (1925a) 
« terrasse pluviale mindélienne » of Samach. 

According to J. PETRBOK (op. cit.) the terrace sediments 
consist of a lower bed, 1 1/2 m thick, composed of gravel and 
sand with fresh water fauna, and an upper bed, 1 1/2 m thick, 
of gray clay with some gravel and rare fresh water and ter- 
restrial fauna. 

This complex of terrace sediments overlies Lower Pleisto- 
cene loess and is underlying Upper Pleistocene whitish clay. 

The fauna listed by J. PETRBOK (1925a) and F. NórriNc (1886) 
includes: Melanopsis costata Oliv., M. jordanica Roth., M. ovum 
Bourg., M. buccinoidea Oliv., M. laevigata Lmk., M. cf. minutula 
Bourg., Ancyllus daganeanus Petrbok, Theodoxis chalucina Petr- 
bok, Melanopsis prophetarum Bourg., M. jebusitica Let., M. 
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jebusitica var. curta Let., M. faseolaria Parr, M. sauleyi Bourg., 
M. neotlingi Bourg. 

L. Prcarp (1943) considers the gravel to represent the Middle 
Pleistocene delta of the Yarmuk River. 


SAMRA FORMATION ................. Lower Pleistocene 
(No. 82 on location map). 


Picarp (L.) (1943). Structure and Evolution of Palestine. 
Bull. Geol. Dept. Hebr. Univ., vol. 2, nos. 2-4, Jerusalem, 

emended by Bentor (Y.K.) and Vroman (A.) (in press), 
The Geological Map of Israel 1 : 100,000, Sheet 16 : Mount Sdom. 
G.S.L, Jerusalem. 


Synonyms: Samra Series (L. Prcamp, op. cit). Samra Beds 
(Y. Benror and A. Vroman, 1954, The Geological Map of the 
Negev, 1:100,000, Sheet 16 : Mt. Sdom, Tel-Aviv). Samra Stage 
(Y.K. Benror and A. Vroman, 1957, The Geological Map of Israel, 
1:100,000, Sheet 19: Arava Valley, G.S.L, Jerusalem). 

A fluvio-limnie sequence up to 25 m thick, consisting of 
fine grained partly calcareous sandstone and silt, oolitic chalk 
and limestone, calcareous finely bedded shales, green clays, as 
well as conglomerates and breccias, mainly of flint and lime- 
stone fragments. The S.F. carries, at a few places, Hydrobia sp., 
Bythinia sp., Planorbis sp., Melania sp. 

The S.F. overlies unconformably the Arava Conglomerate * 
or the Hatseva Formation * or else older strata such as rocks 
of the Mottled Zone *; it is overlain, with slight angular uncon- 
formity, by the Lisan Formation *. Rocks, obviously belonging 
to the S.F. were first mentioned by E. Hurr (1886). L. PICARD 
(1943) described the S.F. from various localities in the Jordan 
Valley, including the type locality, Hirbet es Samra, 7 km N.N.E. 
of Jericho, where, however, the lithological development is un- 
typical. He also believed that the Oolitic Formation *, occurring 
in a few places in the eastern Judean Desert at a much higher 
topographical level and described by him earlier (L. PICARD, 
1931a), forms part of the S.F. Y.K. BENTOR and A. VROMAN 
(1957) described the S.F. occurrences in the northern Arava, 
and their relationship to the under and over-lying formations. 

The S.F. is found in the northern Arava and the Jordan 
Valley as far north as Beisan, and possibly also in the eastern 
Judean Desert. 

Because of its stratigraphic position, the age of the S.F. is 
believed to be early Pleistocene. 


SAND DUNES MR. soe Holocene (Recent) 


Hurt (E.) (1886). Memoirs of the Geology and Geography 
of Palestine. Survey of Palestine, Palestine Exploration Fund, 
London. 


Sand dunes of the Coastal Plain were described by E. HULL 
as «sand hills of the maritime coast ». Subsequent workers dis- 
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tinguished between Pleistocene consolidated dunes (Kurkar *), 
Pleistocene Red sand (Hamra *) and Recent mobile dunes. 

Mobile coastal dunes occupy a belt, 2to 8 km wide, dissected 
by wadis and rivers, covering an area of about 400 sq. km (in- 
cluding the Gaza strip). In the Halutza area of the northern 
Negev, inland sand dunes extend over an area of similar size. 

The mobile sands usually overlie older fixed or consolidated 
dunes (Kurkar) or weathered red sand (Hamra), and in several 
places they have covered historical sites. The dunes advance at 
a rate of several meters annually. The thickness of the dune 
sand layer is variable, on the average about 10 m, but some 
dunes reach a height of 50 m (P. Rance, 1925). 

The Recent dunes have drifted inland since the retreat of 
the sea after the last, Flandrian, ingression (M. AVNIMELECH, 
1952). The sand is produced partly by surf erosion and partly 
supplied by longshore sea currents. Supply of sand from the 
Nile has also been suggested (A. ADLER, 1934; I. ScHATTNER, 1954). 

Lithologically the yellowish dunes are composed of well 
sorted fine quartz sand, with small amounts of heavy minerals 
(magnetite, epidote, augite, hornblende) and contain a variable 
amount of calcite and aragonite. The latter are derived from 
broken shells (mainly Glycymeris) and their mean particle size 
exceeds that of the quartz grains. The amount of calcareous 
material increases from S to N. North of Haifa, the dunes are 
composed almost entirely of highly polished limestone-grains, 
derived from shells. 

Drifting of the dunes inland is accompanied by sorting of 
minerals, resulting in deposits of distinct diagenetic and weather- 
ing qualities (M. Rim, 1953). 


SANTONDANI nc cc tere ee ste ie ele Senonian 


BLANCKENHORN (M.) (1914). Syrien, Arabien und Mesopo- 
tamien. Handb. d. reg. Geol., vol. 5, Heidelberg. 


The term Santonian has been introduced in Palestinian stra- 
tigraphy by M. BLANCKENHORN for white, pink, reddish or 
brownish, chalky limestones or hard limestones, often fossilifer- 
ous (Pecten, Gryphae, Texanites, Selachii-remains, etc.). 

L. Picarp (1931a) included the Coniacian * in the Santonian 
and often both sub-stages were referred to as Lower Senonian 
or Emscherian*. 

The limestones or chalky limestones usually representing 
the Santonian sub-stage in Israel are often referred to as 
Ka’akuhle *. Santonian strata composed of bituminous or limon- 
itic marls, as well as of glauconitic, phosphatic and sandy lime- 
stones occur in the Negev and in the subsurface of various parts 
of the country. Some dolomitic limestones of Santonian age are 
also known. 

The maximum thickness attained by Santonian strata in Is- 
rael is about 100 m. The lower part of the Menuha Formation * 
is locally of Santonian age. 

The Santonian strata are separated in most places of the 
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(Santonian, continued) 


country from Turonian ones by an unconformity (Coniacian rocks 
being mostly absent), while the upper contact is gradational into 
strata of Campanian age. Santonian strata are, however, absent 
in various places of the country, either because of non-deposit- 
ion or erosion (see also P. GRADER and E. Moser, 1957). Micro- 
paleontologically, the Santonian strata are defined mainly by the 
occurrence of Globotruncana concavata (Brotzen), Sigalia defla- 
ensis (Sigal), Globorotalites subconica (Morrow). 


SAOIYA BEDS 1.315. 7 1219 400 CETERI Tertiary 
See : Sakiebeds. 


SAR'A BEDS (COUCHES DE SAR'A) 
Maestrichtian-Ypresian 
(No. 83 on location map). 


AVNIMELECH (M.) (1936). Etudes géologiques dans la région 
de la Shephelah en Palestine. Grenoble. 


The name Couches de Sara has been given by M. Avni- 
MELECH to a sequence of limonitic, glauconitic, soft chalks, argil- 
laceous chalks, caleareous shales and partly silicified limestones, 
containing flint layers and concretions, exposed near Tzor’a 
(Sar’a) in the Shefela region on the SW border of the Judean 
Mountains. There, the Sar’a Beds reach a thickness of about 
200 m. They rest conformably on Campanian chalks and lime- 
stones, and their upper part forms the hilltops of the Tzor’a 
region. The Sar’a Beds are very poor in megafauna, consisting 
confined mainly of Pecten and Porifera. 

M. AVNIMELECH (op. cit.) placed the S.B. into the Lower to 
Middle Eocene. Later authors [F.R.S. Henson (1938), L. PICARD 
(1943) ] placed these strata into uppermost Cretaceous to early 
Eocene. L. Picarp (1938b) stated that the Sar'a Beds correspond 
partly to his Uebergangsschichten (1928). 

The S.B. have been subdivided by M. AvnIMELEcH (op. cit.) 
into two parts: Lower and Upper Sar’a Beds. Z. Reiss (19555) 
has shown on the basis of microfauna that the Lower Sar’a Beds 
can be further subdivided into two units: a lower unit (mainly 
chalks) of Maestrichtian age (corresponding to part of the Ghareb 
Formation *); and an upper one, composed of calcareous shales 
of Paleocene (Danian-Landenian) age (corresponding to the 
Taqiya Formation *). The Upper Sar’a Beds, composed of chalks 
with flint and partly silicified limestones, are according to 
Z. Reiss (op. cit.) to be of late Paleocene to early Eocene (Ypres- 
ian) age. 

The rock units forming the Sar’a Beds are widely distributed 
in Israel. 

SCYTHIAN 5... LT Lower Triassic 


BROTZEN (F.) (1956). Stratigraphical studies on the Triassic 
vertebrate fossils from Wadi Raman, Israel. Arkiv for Mineralogi 
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= Geologi Kungl. Svenska Vetenskapsak, vol. 2, no. 9, Stock- 
olm. 

Y. BENTOR and A. Vroman (1951b) suggested that the entire 
sandy-shaly section above the magmatic intrusion at the base 
of the exposed Triassic sequence in Makhtesh Ramon (about 
150 m thick), may be correlated with the Bunter (Lower Trias- 
sic). 

F. BROTZEN (op. cit.) assumed a Scythian age for sandstones 
and shales, 16 m thick, occurring at the base of the exposed 
Triassic sequence and containing fossil wood (Cetroxylum), 
bones of reptiles, Lingula. He included also in the Scythian the 
overlying 40 m of sandy and marly layers. The Beneckeia-beds * 
following above were assigned to the Anisian *. 


Both, the sandstones with red and green shales and some 
limestone beds, and the Beneckeia-bearing beds above them, 
are, however, lithologically undifferentiated. 

The fauna (Myalina, Lingula, Dielasma) is the same in both 
complexes, with the exception of Beneckeia which does not occur 
in the sandstones and shales below the Beneckeia-beds. For this 
reason the strata attributed by F. BROTZEN to the Scythian should 
also be included in the Anisian. 

Scythian (Werfenian) beds consisting of purple and brown 
micaceous sandstones with Claraia aurita (Hauer), have been 
described by L.R. Cox (1932), from the mouth of Wadi Zerka 
Ma’in (Jordan) at the Dead Sea shore, but are unknown in Israel. 


SDOMSEOHMATION Lecce Oligocene to Miocene 
(No. 84 on location map). 


WyıuıE (B.K.N.) (1931). The Geology of Jebel Usdum, Dead 
Sea. Geol. Mag., vol. 68, no. 606, 

emended by Bentor (Y.K.) and Vroman (A.) (in press), 
The Geological Map of Israel, 1 : 100,000, Sheet 16 : Mount Sdom, 
G.S.L, Jerusalem. 


Synonyms: Usdum Series (B.K.N. WYLLIE, op. cit); Jebel 
Usdum Series (B.K.N. WYLLIE, ibid.); Sdom Serie (Y. BENTOR 
and A. Vroman, 1954, The Geological Map of the Negev, Sheet 
16:Mount Sdom, Tel-Aviv (in Hebrew)). 

A thick sequence of chemical and subordinately detrital ter- 
restrial sediments , occurring at Mount Sdom. 

Y.K. BENTOR and A. Vroman (1954 and in press), subdivide 
the formation into four sub-units which are, from bottom to top : 
(1) Lower Salt (Sub-unit ss, - halite with a few shales, many 
hundreds of metres thick. (2) Sub-units ss; - 70 m thick and 
composed of sand and sandstone. (3) Sub-units ss; - 50 m thick, 
consisting of dolomites and clayey shales. (4) Upper Salt (Sub- 
unit ss, - 100 m thick, halite). 

Sub-unit ss, contains plant and fish remains, as yet unde- 
termined, which seem to indicate a Tertiary age. 

The sequence is overlain unconformably by the Foothill 
Formation * (Mio-Pliocene); its lower contact is unknown. 
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According to B.K.N. WyLLIE (op. cit.) the S.F. may be of 
any age younger than Eocene. G.S. BLAKE (1928), L. PICARD 
(1929b), and G.M. Lers (1931) assumed a Pliocene age. 

L. Prcarp and A. Vroman (1950) believe the S.F. to be pro- 
bably of Miocene age. Y. BENTOR and A. VROMAN (1954 and in 
press) assume a Middle Tertiary and, more particularly, an Oli- 
gocene to early Miocene age, because of its stratigraphic position 
below the Foothill Formation * regarded as Mio-Pliocene. 


SDOM<SERIES i582 e a a a Oligocene to Miocene 
See : Sdom Formation. 


SECOND IRON CRUST Fr COCOS Neocomian 
(No. 85 on location map). 


BENTOR (Y.) and Vroman (A.) (1951). The Geological Map 
of the Negev, 1 : 100,000, Sheet 18 : Ovdat, Tel-Aviv (in Hebrew). 


A well bedded marine-littoral sequence, 6 - 15 m thick, com- 
posed of botryoidal clay ironstone, sandy concretionary limonite, 
hematitic, limonitic and argillaceous sandstones and white sandy 
clay. The sequence carries Protocardia judaica Hamlin, and In- 
secta. It is under-and overlain by terrestrial Nubian sandstones 
of the Kurnub Sandstone *. Its type area is Makhtesh Hathira; 
the sequence is stratigraphically equivalent to the Black Cuesta * 
of Makhtesh Hatsera. 


SECOND MARINE INTERCALATION 
(No. 86 on location map). 


BENTOR (Y.) and Vroman (A.) (1951). The Geological Map 
of the Negev, 1: 100,000, Sheet 18 : Ovdat. Tel-Aviv (in Hebrew). 


A well bedded marine littoral sequence, 8 to 18 m thick, 
composed of : blueish clay-shales, sandy limonite, limonitic sand- 
stone, variegated sands, gray kaolinitic clays ,dolomitic limestone 
and argillaceous dolomite. The sequence is under-and overlain by 
terrestrial Nubian sandstones and forms part of the Kurnub 
Sandstone *. It carries Fusus sp. and stromatoporoids. The kao- 
linitic clay is rich in plant remains (Weichselia). 

The type area of the sequence is Makhtesh Hathira. 


een RA eae Albian 


SECOND SANDSTONE SEQUENCE .. Neocomian to Aptian 
(No. 87 on location map). 


BENTOR (Y.K.) and Vroman (A.) (in press). The Geological 
Map of Israel 1: 100,000, Sheet 16: Mount Sdom, G.SI, Jeru- 


salem. 


This sequence is about 50 m thick, non-fossiliferous, and 
composed mainly of continental friable sandstones of Nubian 
type. The lower part is medium to coarse grained and light 
coloured, the upper part fine grained and deep red to violet in 
colour. The sequence contains numerous layers of red and white 
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silt. It forms the upper part of sub-unit LK,*, overlying the 
Black Cuesta* and underlying the Orange-Coloured Cuesta *. 
It is exposed in Makhtesh Hatsera (type area) and Makhtesh 
Hathira 


SENONIANU Re Upper Cretaceous 


The existence of the Senonian in Israel and surrounding 
countries has been known since the first half of the 19th Century. 
M. BLANCKENHORN (1914) subdivided it for the first time into 
Santonian *, Campanian* and Danian *. L. Picarp (1931a) in- 
cluded the Coniacian* in the Santonian, and separated the 
Maestrichtian * as part of the Danian of M. BLANCKENHORN. This 
concept of the Senonian in this region was followed by most later 
authors. Z. Reıss (1955a) pointed out that the Maestrichtian is 
a separate stage, equal in rank and younger than the Senonian, 
and that the Danian belongs to the Tertiary. At present, the 
Senonian occurring in Israel is divided into three sub-stages: 
the Coniacian, Santonian and Campanian. Its lower boundary is 
defined by the appearance of the first Senonian Ammonites (e.g. 
Barroisiceras), and its upper limit by the extinction of Liby- 
coceras and the appearance of typically Maestrichtian foramini- 
fera (Neoflabellina reticulata (Reuss), Bolivinoides draco draco 
(Marsson), etc.). 

Senonian strata in Israel attain a maximum thickness of 
about 600 m. The strata are composed of limestones, chalky lime- 
stones, chalks, often highly bituminous, flint layers, phosphate 
beds, argillaceous chalks and, occasionally, dolomitic limestones 
and dolomites. 

Almost everywhere the Senonian strata overlie the Turonian 
ones unconformably, while the upper contact is gradational. 

The megafauna is rich in ammonites, ostreids, various lamel- 
libranchs, and mainly pelagic foraminifera. 

Voleanic tuffs of Senonian age occur in the Carmel region. 


SEQUANTAN Bete ce oe ee Upper Jurassic 


Brake (G.S.) (1935). The Stratigraphy of Palestine and Its 
Building Stones. Printing and Stationery Office, Jerusalem. 


A Sequanian age was first attributed to part of the strata 
exposed in Makhtesh Hathira (Kurnub) in the Negev by F.E. 
WELLINGS, L. Damesin and J.H. Dovetas, 1930 (published by 
G.S. BLAKE, op. cit). R.G.S. Hupson (1958) gives a full faunal 
list from these strata, referred to by him as Cladocoropsis Marls 
and Limestones of the Kurnub Limestone *. The thickness of 
these strata is about 25 m. They overlie conformably Argovian * 
limestones and marls and are unconformably overlain by the 
Kurnub Sandstone *. 

Strata of probably Sequanian age, carrying Pseudocyclam- 
mina jaccardi (Schrodt), have been penetrated in wells at 
various places of the country. 
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SHUNA SERIES. masse Cenomanian-Turonian 
(No. 88 on location map). 


Picarp (L.) and Kasuat (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. 7G, 
no. 1, Jerusalem (Dept. Geol. Hebr. Univ., Publication no. 192). 


A sequence of coarse Rudist-reef-limestone (Meleke *) about 
100 m thick, occasionally with dark dense dolomite in its middle 
part, exposed at Khirbet es-Shuna on the east flank of the 
southern Mount Carmel nose. 

L. Picarp and E. KasHar state that the S.S., which they place 
into the Upper Turonian, overlies the Zikhron Marl* and under- 
lies the Umm-ez-Zinat Series*. According to A. VROMAN (in 
press) the S.S. is identical with the Muhraga Series *, and there- 
fore overlies the Juneidiya Chalk * and underlies the Daliya 
Series *; or, where the latter is lacking, the late Turonian Qum- 
baza Series *; its age is thus late Cenomanian or early Turonian. 


SHUORAIA LIMESTONES WITH MARL ... Upper Jurassic 


See : Argovian. 


SICIETANTS wen LSU SERO TES Quaternary 


See : Pleistocene. 


SILURIAN elt do RE UG ETT T Paleozoic 


Hurr (E.) (1886). Memoirs on the Geology and Geography 
of Arabia, Petraea, Palestine and adjoining Districts. Survey of 
Western Palestine, Pal. Expl. Fund, London. 

E. HuLL discussed the possibility of a Silurian age for part 
of the igneous and metamorphic complex, now recognized to be 
of Precambrian age. 

L. Prcamp (1953) attributed a Silurian age to the Dolomite 
Series* at Timna' (Southern Negev), on the basis of the determ- 
ination of a brachiopod by H. TERMIER, as Platystrophia sp. More 
recent research has shown, however, that these strata belong 
to the Upper Georgian *. 


No strata of proven Silurian age are known in the country. 


SOMALIRHYNCHIA - PUTEALICERAS MARLS AND LIME- 
STONES San easy NIBH ee Upper Jurassic 
See : Oxfordian. 


STAMPIAN (oe 20.0.2. M ERE Oligocene 


AVNIMELECH (M.) (1936). Etudes géologiques dans la région 
de la Shéphélah en Palestine, Grenoble. 


The term Stampian has been used by M. AvNrwELECH for 
limestones regarded to be of Middle Oligocene * age, exposed 
in the Ramla region. G.S. BLAKE (1928), who first observed these 
strata, placed them into the Miocene. They carry Nummulites, 
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Amphistegina, Heterostegina, as well as Pecten arcuatus Brocchi 
and Echinolampas angulatus Merian. 

Rocks of Stampian age occur also in the southern Shefela 
region (M. AVNIMELECH, op. cit.) and in the Megiddo area (M. Av- 
NIMELECH, 1939). As used by M. AvNiMELECH, the Stampian 
includes all strata of Rupelian * - Chattian * age (cf. L.R. Cox, 
1934). 

The Stampian strata are transgressive on older ones (Eo- 
cene), are separated from them by an unconformity and grade 
upward into strata of Aquitanian * age. 

The thickness of the exposed Stampian strata in the Shefela 
region reaches about 30 m. 


STUFE DES RADIOLITES SYRIACUS CONRAD 
Cenomanian 
NoETLING (F.) (1886). Entwurf einer Gliederung der Kreide- 


formation in Syrian and Palaestina, Zeitschr. Deutsch. Geol. Ges., 
vol. 38. 


Synonyms: Radiolitenzone (O. Fraas, 1878, Aus dem Orient, 
vol. 2, Stuttgart). Libanon Kalkstein (C. Diener, 1886, Libanon 
Grundlinien d. phys. Geog. u. Geol. von Mittel-Syrien, Vienna). 
Niveau à Radiolites (H. DovvirrÉ, 1910, Etudes sur les Rudistes : 
Rudistes de Sicile, d'Algérie, d'Egypte, du Liban et de Perse, 
Mém. Soc. géol. Fr., Pal., vol. 18, fasc. 1). 

O. Fraas (1878a) included in his Radiolitenzone the hard 
crystalline rudist limestones and dolomites of Lebanon, overly- 
ing the gray limestones and marls with Knemiceras syriacum 
(v. Buch) (see Zone des Ammonites Syriacus v. Buch), and over- 
lain by the platy limestones with fish remains of Hakel. 

This sequence, later re-named by F. NoETzING (op. cit.) 
Stufe des Radiolites Syriacus Conrad [= Eoradiolites lyratus 
(Conrad)], was regarded by both authors to be of late Turonian 
age. 

H. DouviLLÉ (1910) showed that Eoradiolites lyratus (Con- 
rad) occurs from the base of the Cenomanian sequence upward 
into strata of late Cenomanian age (Niveau à Radiolites). 

The term was introduced into the geology of Palestine by 
L. Picarp (1938a), who correlated the sequence with the Lower 
Turonian Meleke * of Jerusalem. 

Rudist Limestones carrying Eoradiolites lyratus (Conrad) 
are now known to be widely distributed in Israel, mainly in 
Lower Cenomanian strata (Judean Mountains, Mount Carmel, 
etc.. Locally — such as in Wadi Mughara (Mount Carmel) — 
E. lyratus is found in Upper Cenomanian strata where it is as- 
sociated with Caprinula sp. and Sphaerulites cf. foliaceus Lmk. 


SUBSUNLIISCIOM UC crop Cenomanian 
(No. 89 on location map). 
BENTOR (Y.) and Vroman (A.) (1954). The Geological Map 
of the Negev, 1:100,000, Sheet 16: Mount Sdom, Tel-Aviv (in 
Hebrew). 
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Synonym: ce, (Y.K. BENTOR and A. Vroman, 1957, The Geo- 
logical Map of the Negev, 1 : 100,000, Sheet 19 : Arava-Valley, 
G.S.L, Jerusalem). 

(Not ce, on maps of Northern Israel). 

This marine sequence crops out in the northern Negev. It 
consists of glauconitic sandstones in its lower, and glauconitic 
limestones and marls in its upper part. The sequence changes 
in thickness from 2 m in the south near Makhtesh Hatsera, to 
44 m in the north, near Metsada. It overlies continental sand- 
stones of sub-unit LK, (see unit LK) of early Cretaceous or 
Cenomanian age, and underlies sub-unit c;*. 

Sub-unit c, represents the oldest deposits of the Cenomanian 
transgression. Its type area is the mountain border, west of the 


Dead Sea. 


SUB-UNTTACH en Cenomanian 
(No. 90 on location map). 


Bentor (Y.) and Vroman (A.), 1954. The Geological Map of 
the Negev, 1:100,000, Sheet 16:Mount Sdom, Tel Aviv (in 


Hebrew). 


Synonym: ce, (Y.K. BENTOR and A. VROMAN, 1957, The 
Geological Map of the Negev, 1 : 100,000, Sheet 19 : Arava-Valley. 
G.S.L, Jerusalem). 

(not ce, on maps of Northern Israel). 

This marine rock sequence, which crops out in the northern 
Negev, consists mainly of variegated, partly bituminous, gypsi- 
ferous and pyritic marls and shales with some soft dolomites, 
chalk and limestones. It contains glauconitic beds in its lower, 
and flint concretions in its upper part. The sequence is highly 
fossiliferous and contains among others: Heterodiadema libycum 
Desop., Holectypus larteti Cott., Kingena umbaghensis Shalem, 
Exogyra flabellata Goldf., E. columba Lmk., E. africana Lmk., 
Pecten dutrugei Coq., P. (Neitha) Shawi Perv., Inoceramus cf. 
elevatus Conr., Cardita forgemoli Coq., C. beuquei Coq., Dosinia 
delettrei Coq., Protocardia hillana Sow., Cerithium tenouklense 
Coq., Architectonica sp., Pterodonta homarensis Blanck., Nautilus 
sp. The sequence is 15 m thick in the south, increasing to 250 m 
toward the north and west. It overlies conformably sub-unit c, * 
and underlies sub-unit c; *. 

Its type area is the mountain border, west of the Dead Sea. 


SUB-UNIL c... uc a LEE Cenomanian 
(No. 91 on location map). 


BENTOR (Y.) and Vroman (A.), 1954. The Geological Map of 
the Negev, 1:100,000, Sheet 16:Mount Sdom, Tel Aviv (in 
Hebrew). 


Synonym : ce; (Y.K. BENTOR and A. Vroman, 1957, The 
Geological Map of the Negev, 1 : 100,000, Sheet 19 : Arava-Valley. 
G.S.L, Jerusalem). 
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This marine cliff-forming sequence, which occurs in the 
northern Negev, consists mainly of hard, granular, well bedded 
dolomite, or yellow crystalline limestone with minor amount 
of marl. It contains large flint concretions in its middle and upper 
parts. The sequence is 34 to 50 m thick, pratically unfossiliferous, 
overlies sub-unit c, and underlies sub-unit c, *. 

The type area is the mountain border west of the Dead Sea. 


EUBSUNL DC ere er eee ee Cenomanian 
(No. 92 on location map). 


BENTOR (Y.) and Vroman (A.), 1954. The Geological Map of 
the Negev, 1:100,000, Sheet 16:Mount Sdom, Tel Aviv (in 
Hebrew). 


Synonym: ce, (Y.K. BENTOR and A. Vroman, 1957, The 
Geological Map of the Negev, 1:100,000, Sheet 19 : Arava-Valley. 
G.S.L, Jerusalem). 

This marine rock sequence, which crops out in the northern 
Negev, is composed mainly of marls, calcareous clays and shales, 
with some clayey, gypsiferous, pyritic chalk. Marcasite is wide- 
spread, and locally the base is bituminous. In its lower part 
the sequence contains a characteristic layer of hard coquina 
limestone built of the shells of Exogyra columba Lmk. The 
sequence is 55 to 97 m thick, overlies conformably sub-unit c, * 
and underlies sub-unit c;*. It is fossiliferous and contains a 
fauna similar to that of sub-unit c, *. 

The type area is the mountain border west of the Dead Sea. 


SUB-UNLLDECOO- 5o 06 ee coule see ot eee Cenomanian 
(No. 93 on location map). 


BENTOR (Y.) and Vroman (A.), 1954. The Geological Map of 
the Negev, 1:100,000, Sheet 16:Mount Sdom, Tel Aviv (in 
Hebrew). 


Synonym: ce, (Y.K. BEntor and A. Vroman, 1957, The 
Geological Map of the Negev, 1 : 100,000, Sheet 19 : Arava-Valley. 
G.S.L, Jerusalem). 

This cliff-forming marine sequence, which crops out in the 
northern Negev, consists mainly of hard granular dolomite and 
— locally — of red and brown, smooth to granular, hard lime- 
stone. In its lower part the sequence contains beds of blue marl. 
Flint concretions are plentiful. The sequence is 150 m thick in 
the south, decreasing to 50 m toward the north. It overlies 
conformably sub-unit c,* and underlies sub-unit c; *. 

The type area is the mountain in border west of the Dead 
Sea. 


SUB-UNITAC EE OC Upper Cenomanian - Lower Turonian 
(No. 94 on location map). 
BENTOR (Y.) and Vroman (A.), 1954. The Geological Map of 
the Negev, 1:100,000, Sheet 16:Mount Sdom, Tel Aviv (in 
Hebrew). 


110 
(Sub-Unit c,, continued) 


Synonym: ce, (Y.K. BENTOR and A. Vroman, 1957, The 
Geological Map of the Negev, 1 : 100,000, Sheet 19 : Arava-Valley. 
G.S.L, Jerusalem). 

This marine rock sequence is known from the northern Ne- 
gev. It consists of two parts: the lower one is composed mainly 
of marls with some chalk and limestone and carries Exogyra 
olisiponensis Sharpe, Pleuromya vignesi Lartet, and Pycnodonta 
vesiculosa Sow. The upper part is distinguished by reddish co- 
lours and consists of marls, with some coarse-grained, as well 
as smooth, fine-bedded hard limestone. This upper part of sub- 
unit cg is also termed «Red Passage Beds» (Y. BENTOR and 
A. Vroman, 1951b), or Leoniceras Zone *. The layers are very 
fossiliferous and consist in part of shell breccias. The most 
important fossils are: Neoptychites cephalotus Court., Mam- 
mites modosoides Schloth.  Pseudaspidoceras armatus Perv., 
Thomasites cf. rollandi Thom. and Per., Leoniceras segne Solger, 
L. discoidale Perv., L. quassi Per. The sequence is 15 m thick 
in the south, increasing to 36 m in the north. Locally it is 
affected by dolomitization. Sub-unit cg overlies conformably 
sub-unit c;* and underlies — usually conformably — the Turon- 
ian Unit t *. 

Sub-unit cg is a littoral, shallow water deposit; its type 
area is the mountain border west of the Dead Sea. 


SUBSUNITS.H and tor Re a Turonian 
See : Unit t. 
T 
ACE E MARIO. ee eee Paleocene-Lower Eocene 


See: Taqiya Formation. 


TAQIYA FORMATION .... Paleocene (Danian + Landenian) 
(No. 95 on location map). 


P.D.P. (unpublished reports since 1940); published by S.H. 
SHAW, Southern Palestine. Geological Map on a Scale of 1/250,000 
with Explanatory Notes, Govt. of Palestine, Jerusalem; 


Emended by BENToR (Y.K.) and VROMAN (A.), (in press). The 
Geological Map of Israel, 1: 100,000, Sheet 16: Mount Sdom. 
G.S.L, Jerusalem. 

Synonyms: Taqiye or Taciye Marl (unpublished reports, 
P.D.P. since 1940; Taqiya Marl (S.H. SHAW, op. cit); Taqiya 
Shales (Z. Reıss, 1955, Remarks on the age of some late Creta- 
ceous and early Tertiary stratigraphic units in Israel; Bull. Res. 
Counc. Israel, vol. 5 B, no. 1). 

A sequence of blue-gray to gray-green or brown, partly 
calcareous, shales, frequently gypsiferous, bituminous and limo- 
nitic and containing concretions of marcasite. 


a! 


The T.F. overlies disconformably either the Ghareb Forma- 
tion* or the Mishash Flint *; its upper contact with the chalk 
sequence of early Eocene age is gradational. In some places the 
T.F. is disconformably overlain by Middle Eocene limestones. 

In the upper part of the T.F. several beds of white and 
yellow, highly siliceous, chalk with flint are always found. 

The T.F. reaches a maximum thickness of 110 m with an 
average thickness of 50-60 m. It is poor in macrofossils, but 
contains occasionally in its upper part Lamna cf. obliqua Ag. and 
extremely rare Belemnoids. The geologists of the P.D.P., and 
following them, S.H. Saw, considered the age of the T.F. to be 
Paleocene to Lower Eocene. Z. Reıss (1955b) has shown, on the 
basis of microfauna, that the lower part of the T.F. is of Danian, 
the upper part (chalk layers with Nummulites and overlying 
shales) of Landenian age. 

Strata of early Danian age are usually missing. 

The rocks of the T.F. are widely distributed in the country, 
especially in the synclines of the Negev, but are missing in anti- 
clinal areas, owing to non-deposition (see also Sar’a Beds). 

The type area of the T.F. is the cirque of Jebel abu Taqiya 
in the central Negev. 


EAOIYELMARL WIRT oe RER St Paleocene-Lower Eocene 
See: Taqiya Formation. 


IPAOLYAXSHALESY.. 4... 41 10 3 2 o Paleocene 


See: Taqiya Formation. 


TERRASSE PLUVIALE MINDELIENNE ........ Pleistocene 


See : Samachschotter. 


IEERTITAHRYSS stare dota! Ae ei Eo mn Notit ve ile Cainozoic 


All strata of Danian * to late Pliocene * age are referred 
to in Israel as Tertiary. The lower limit of the Tertiary has been 
interpreted in various manners by early authors; but recent 
research on microfaunas has shown that this limit should be 
placed at the boundary of the Maestrichtian and Danian (Z. Reıss, 
1955a). The upper (Plio-Pleistocene) boundary of the Tertiary 
has not yet been definitely established. 

The lower Tertiary strata in Israel are predominantly calca- 
reous, the upper ones predominantly clastic with some organo- 
genic calcareous sediments. Oligocene * - Pliocene inland se- 
diments deposited on the continent or in lagoons include clastic 
sediments and precipitates. Tertiary conglomerates (marine and 
continental) are widespread, and Mio-Pliocene volcanics cover 
relatively large areas of the country. 


TERTIARY SHELL-TUFA OF AKKA .......... Tertiary (?) 
(No. 96 on location map). 
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ANpERsON (H.J.), in Lync (W.F.) (1852). Official Report of 
the United States Expedition to explore the Dead Sea and the 
Jordan River, Baltimore. 


A well cemented detritic limestone from the Acre (Akka, 
Acco) region, composed mainly of broken shell fragments with 
a few siliceous components. 

L. Picarp (1938b) considered these limetsones to be equivalent 
to the reddish calcareous sandstones occurring in other parts of 
the Haifa-Acre Plain. 


THIRD BITUMINOUS HORIZON ............ Maestrichtian 
See: Hajar Musa. 


THIRD MARINE INTERCALATION ............... Albian 
(No. 97 on location map). 


Bentor (Y.) and Vroman (A.) (1951). The Geological Map 
of the Negev, 1: 100,000, Sheet 18 : Ovdat. Tel-Aviv (in Hebrew). 


A well bedded marine littoral sequence, up to 64 m thick, 
consisting of green and brown clay, partly sandy, glauconitic and 
gypsiferous shales, cross-bedded calcareous or quartzitic sand- 
stones, glauconitic dolomite and marl, partly rich in iron oolites, 
and small layers of limonite. The sequence carries Knemiceras 
dubertreti Basse, Exogyra boussignaulti d’Orb., Exogyra plexa 
Cragin, Trigonia distans Conr., Anomia syriaca (Conr.), Opis neo- 
comiensis d’Orb., Fusus bhamdunensis Blanckenh., Coralla and 
fish teeth. 

The sequence is under-and overlain by terrestrial Nubian 
sandstones and is part of the Kurnub Sandstone *; its type area 
is Makhtesh Hathira; the sequence is stratigraphically equivalent 
to the Yellow Cuesta * of Makhtesh Hatsera. 


THIRDISANDSTONE SEQUENCE rs 131 MT Albian 
(No. 98 on location map). 


Bentor (Y.K.) and Vroman (A.), (in press). The Geological 
Map of Israel, 1:100,000, Sheet 16: Mount Sdom. G.SI, Jeru- 


salem. 


This sequence is composed mainly of continental, medium 
grained, friable, cross-bedded sandstones of Nubian type, mostly 
white and light pink in colour. It contains some layers of white 
silt and green silty clay with a fresh water flora as yet unde- 
termined. 

The sequence forms the upper part of sub-unit LK, *, over- 
lying the Orange-Coloured Cuesta * and underlying the Yellow 
Cuesta *. Its thickness is 142 m in Makhtesh Hatsera (type area); 
it is also exposed in Makhtesh Hathira, where it contains the 
Second Marine Intercalation *. 

The sandstones are of aeolian and fluviatile origin, while the 
silt and clay layers are probably limnic deposits. 
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DAYRRENIAN E oer ey UE cR Er Quaternary 


See: Pleistocene. 


HIBERTASZSERTESErE TE sh esnooocdweui Miocene-Pliocene 
(No. 99 on location map). 


Picarp (L.) (1943). Structure and Evolution of Palestine, 
Bull. Geol. Dept. Hebr. Univ., vol. 4, nos. 2-4. 


This term has been applied by L. Picarp to a fluvio-lacus- 
trine sequence containing the Herod Formation* in its lower, 
the Poriya Formation * in its middle and the Degania Formation * 
in its upper part. 


IBIMNASGHANIEES EE os ceu Pre-Cambrian 
(No. 100 on location map). 


BENTOR (Y.K.) and Vroman (A.) (1955). Geological Map of 
Israel, 1:100,000, Sheet 24, Eilat. G.S.L, Jerusalem. 


An igneous rock body forming the largest part of the Timna 
Massif, 25 kms. north of Eilat. The major rock type is a fine 
to medium grained, reddish to pink granite composed of micro- 
cline-microperthite, subordinate oligoclase, quartz. some biotite 
and magnetite. The granularity of the rock is variable and in 
places it passes into micro-granite. The rock is rich in microlitic 
cavities (A. SLATKINE and U. WUERZBURGER, 1957). 

The T.G. is cut by numerous dikes of andesite, rhyolite, rhyo- 
dacite, aplite, dolerite as well as by hydrothermal quartz veins. 
It is overlain unconformably by the Paleozoic Nubian Sandstone *. 


IIMNA' GRANITE POBPHYRY ...—. ean. Pre-Cambrian 
(No. 101 on location map). 


Bentor (Y.K.) and Vroman (A.) (1955). Geological Map of 
Israel, 1: 100,000, Sheet 24: Eilat. G.S.L, Jerusalem. 


An igneous rock body composed of white and red to orange 
medium grained, distinctly porphyritic, granite. Its constituent 
minerals are: microcline-microperthite, oligoclase (more rarely 
andesine), quartz and biotite; Minor constituents are: sphene, 
apatite, rutile, zircon and magnetite. The feldspar and quartz 
phenocrysts are up to 3 cm long. In certain places, the T.G.P. 
assumes a cataclastic texture (A. SLATKINE and U. WUERZBURGER, 
1957). 

The T.G.P. forms the central part of the Timna Massif north 
of Eilat and is unconformably overlain by the Paleozoic Nubian 
Sandstone *. 


BIDEPHONIAN OA Ee etie S eR E RSEN ORE. cue Upper Jurassic 
GRADER (P.) and Retss (Z.) (1958). On the Lower Cretaceous 
of the Heletz area. G.S.I., Bull. no. 16. 


The term Tithonian has been applied to a sequence of about 
150 m of dark shales forming the lower part of the sub-surface 
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Unit LCr.I. of P. Graver and Z. Reıss (op. cit.) occurring in the 
Heletz aera. Fossils are very rare, and the age determination is 
based mainly on the occurrence of Blanfordiceras (?). 

In the Heletz area these strata overlie limestones of Kim- 
meridgian * age. The upper contact is gradational, and the boun- 
dary with the Berriasian * is highly questionable. 


TORTONIAN. occ ge Miocene 


BLAKE (G.S.) (1935). On the Occurrence of Marine Miocene 
in Palestine. Geol. Mag., vol. 72. 

G.S. Brake attributed a Tortonian age to the fossiliferous 
limestones overlying Eocene chalks at Bir Khweilfe. 

L. Prcarp and P. SorowoNica (1936) believed the same strata 
to be of Helvetian * age. 


The faunal assemblage found in the uppermost marly lime- 
stone includes: Callistotapes vetulus Bost., Divaricella divaricata 
Linn., Venus plicatus Gmel. var. dertonensis Sacco., Ostrea gry- 
phoides Schloth. 


TRIASSIC 35:3 Eee se te Rees ER Mesozoic 


Cox (L.R.) (1924). A Triassic Fauna from the Jordan Valley, 
Ann. and Mag. Nat. Hist., Ser. 9, vol. 14. 


Strata of Triassic age were first described in the vicinity of 
Palestine by LR. Cox from Wadi Hesban, on the northeast corner 
of the Dead Sea. Later, L.R. Cox (1932) described another 
Triassic outcrop in Jordan, at Zerka Ma’in, on the eastern shore 
of the Dead Sea, found by G.S. BLAKE. An early Triassic (Wer- 
fenian) age was attributed to these strata, while the age of the 
Triassic outcrops at Wadi Hesban, originally believed to be late 
Triassic, was revised to Middle Triassic (Muschelkalk). 

In 1945 Middle Triassic strata were recognized by G.H. Awap 
at A’raf el Na'qa in the Sinai. G.S. SHaw (1947) published a 
section through the Triassic sequence in Makhtesh Ramon, disco- 
vered earlier by the geologists of the P.D.P. 

Y. BENTOR and A. Vroman (1952) found an additional outcrop 
of Triassic strata in Mount Arif (Negev). 

The fullest sequence of Triassic strata is the one exposed 
in Makhtesh Ramon. This sequence, 486 m thick, was divided 
by Y. BENTOR and A. VROMAN (1951b) into three parts: a lower 
one, composed mainly of shales and sandstones (« shaly-sandy 
division »); a middle part consisting of limestones, dolomites 
and marls (« calcareous division »); and an upper part composed 
mainly of gypsum (« gypseous division »). They believed the se- 
quence to represent almost the whole Triassic. 

I. Zak (1957, unpublished) worked out the exact stratigraphy 
of this sequence, and determined its age on the basis of fossil 
determinations (A. Parnes). He distinguished a lowermost unit, 
27 m thick, composed mainly of quartzites, silt and sandstones 
of early Triassic (?) age. The next higher unit, 99 m thick, 
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consists of shales and sandstones, with some beds of limestone; 
it contains the Beneckeia Beds* in its middle part and is of 
Anisian * age. The next higher unit is 75 m thick and consists of 
shales, marls and limestones; it contains the Ceratites Beds * in 
its lower part and is of Ladinian * age. This unit is overlain by 
106 m of limestones, dolomites and gypsum with some shales, 
attributed to the Carnian*, while the highest unit, consisting 
of 156 m of gypsum, overlain by 23 m of limestone and dolomite, 
is attributed to the Norian. 

This Triassic sequence contains numerous magmatic intru- 
isons (sills, dikes, laccoliths, stocks). The base of the Triassic 
sequence is not exposed; it is overlain unconformably by marls 
and sandstones of supposed Liassic age (see Marly Cuesta). 

The age of the Triassic strata of Mount Arif is Ladinian to 
Carnian. 

Strata of Triassic, or supposed Triassic, age have been en- 
countered in several deep drills in the northern Negev (see 
Unit Tr). Here strata of the evaporite sequence seem to be 
absent. 

Toward the south marine Triassic strata wedge out. If Triassic 
strata exist at all in the southern Negev, they are represented 
by unfossiliferous continental sandstones of Nubian type. 


IDEHUEMMERGESLEINS OUT Senonian 


See : Phosphorittruemmerkalke. 


GURONIAN S repre m c M ILE S ENS E ie ele Cretaceous 


Strata of Turonian age are widely distributed in Israel. The 
sequence, which is marine, has mostly a thickness of between 
70 and 100 m, but reaches a maximum of 170 m in the southern 
Negev. The dominant rocks are limestones, either hard and smooth 
(Mizzi Helu *), or coarse-grained and reefy (Meleke *), dolomites 
and marls. In the Negev oolitic limestones and chalks are also 
widely distributed. Flint nodules and pisolithes are frequent in 
some regions, but absent in others. 


In the southern and central Negev, Mount Carmel and 
western Galilee two Turonian units can be distinguished. The 
lower unit (see Daliya Series * and Leoniceras Zome *) is mainly 
composed of marls and detrital limestones, and contains large 
ammonites (Romaniceras sp., Neoptychites sp., Choffaticeras sp., 
Vasoceras sp., Thomasites sp.). The Leoniceras Zone of the Negev 
was formerly considered to be of late Cenomanian age (Y. BENTOR 
and A. VROMAN, in press). 

The upper unit is composed mainly of lithographic lime- 
stones and dolomites. Characteristic fossils are Hippurites spp., 
Durania spp. and Nerinea sp. Actaeonella spp. are abundant. 
In Mount Carmel this unit was termed Qumbaza Series* by 
L. Pıcarp and E. Kasuar (1958). For the Turonian sequence of 
the Jerusalem area see Hippuritenbünke *. In the northern Negev 
this unit contains lenses and layers of sandstone of Nubian type, 
up to 20 m thick (Y.K. BENTOR and A. Vroman, 1951a). In some 
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places the entire Turonian sequence is represented by this unit 
alone. There, the lower contact of the Turonian sequence 1s 
questionable. | 

In the southern Negev the Turonian sequence is overlain 
conformably by strata of Coniacian * age; but elsewhere it is 
generally overlain disconformably by Senonian chalks (see Me- 
muha Formation *), the Coniacian strata being missing. 

In the higher anticlines of the Negev, any part of the Turo- 
nian sequence may be overlain unconformably by younger strata, 
such as the Campanian Mishash Formation* or Middle Eocene 
limestones. 

In some places (Ahuza on Mount Carmel, Hatsera anticline, 
sub-surface of Lydda-region and of the southern Coastal Plain) 
the entire Turonian sequence is missing. 


U 


UEBERGANGSSCHICHTEN. 
See : Sar'a beds. 


UMM-EZ-ZINAT SERIES rer ee Cenomanian 
(No. 102 on location map). 


Pıcarp (L.) and Kasnar (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. 7G, 
no. 1, Jerusalem (Dept. Geol. Hebr. Univ., Publication no. 192). 


A rock sequence, 50 m thick, composed mainly of dolomite 
with a few metres of light yellowish dolomitic marl, named 
Zikhron-Marl * in its upper part. The sequence is exposed mainly 
in the southern Carmel. 

L. Pıcarp and E. KasHar (op. cit) stated that the U.e.Z.S., 
including the Zikhron-Marl, overlies the Fureidis Marl* or, 
where the latter is missing, the Daliya Series *, and underlies the 
Shuna Series *. Its age, therefore, is given as Turonian. 

E. KasHar (1958) revised the age of the Zikhron-Marl and 
considered it to be stratigraphically equivalent to the Daliya 
Series. 

A. VROMAN (in press) has shown, on the basis of field re- 
lationship and fossils (Orbitolina sp., Acanthoceras sp., Nautilus 
mermeti, Exogyra colwmba, Exogyra flabellata, Arca trigeri) that 
the U.e.Z.S., including the Zikhron-Marl, is identical with the 
Main Chalk Complex * (part) and is, therefore, of Cenomanian 
age. 


UNIO-MELANOPSIS STAGE ................. Pleistocene 
See : Melanopsis stage. 
UNIT CE ST 4 ODE Cenomanian-Lower Turonian 


(No. 103 on location map). 
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BENTOR (Y.K.) and Vroman (A.) (in press). The Geological 
Map of Israel, 1:100,000, Sheet 16 : Mount Sdom. G.S.I., Jeru- 
salem. 


A marine rock sequence, 300 to 500 m thick, composed of 
sub-units c, to c,*. The constituent sub-units are alternatingly 
hard and soft. The hard sub-units consist mainly of well-bedded 
granular dolomite and, locally, of yellow limestone. The soft 
ones are composed essentially of marls, partly variegated, bitu- 
minous, gypseous and pyritic, and, to a lesser degree, of shales 
and soft dolomites. The base of the unit is sandy and glauconitic 
(For fossils see sub-units c, to c, *). 

Unit ce overlies terrestrial sandstones of Unit LK, *, the age 
of which is early Cretaceous or Cenomanian; and underlies, 
usually conformably, the marine Turonian Unit t *. 

The sequence represents one cycle of marine sedimentation; 
most layers were laid down on a partly open and partly lagoonal 
shelf, while littoral beds occur at the base and top of the se- 
quence. Most of the unit is of Cenomanian age, but part of the 
uppermost sub-unit (C,) belongs already to the Lower Turonian. 

The type area of Unit ce is the mountain border along the 
western Dead Sea shore, but the unit extends without major 
change down the western border of the Arava toward Ein Yahav 
(Y.K. BENTOR and A. Vroman, 1957) and westward at least to 
the Rosh Zohar anticline. 


INU EIER EE ONE Jurassic 

(No. 104 on location map). 

Bentor (Y.K.) and Vroman (A.), (in press). The Geological 
Map of Israel 1:100,000, Sheet 16: Mount Sdom. G.S.I., Jeru- 
salem. 

A sub-surface section, 720 m thick, penetrated by the Metsada 
I well in the southeastern Judean Desert, on the border of the 
Dead Sea Graben. The sequence overlies, apparently unconforma- 
bly, Unit Tr* of probable Triassic age, and underlies Unit LKm* 
of mainly early cretaceous age. The upper contact of Unit jm is 
gradational. 

The sequence has been subdivided into five sub-units; the 
lowermost, jm, is 140 m thick and consists of white and gray, 
partly chalky limestones alternating with red, brown and green 
shales. Sub-unit jm, is 84 m thick and composed of white lime- 
stone with some porous dolomite alternating with thin shale 
layers. Sub-unit jm; is 173 m thick and contains quartzitic sand- 
stones, oolitic limestones, gray-brown dolomite and shales. In 
its upper part Ammobaculites sp. and Involutina(?) sp. have 
been found, together with Ophiuran and Holothurinian remains. 
Sub-unit jm, is 225 m thick and consists mainly of oolitic, partly 
sandy limestones with many shales and some sandstone beds. 
Near the base it carries Rhynchonella cf. obsoleta Sow. The 
uppermost sub-unit jm, is 98 m thick and composed mainly of 
gray-green shales and argillaceous, partly oolitic, limestones with 
some sandstone and silt. 
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The sequence is the stratigraphic equivalent of the litho- 
logically similar Unit jz*. It is of marine origin and was de- 
posited mostly in shallow water. 

Its Jurassic age has been established by its fauna and, as 
to its upper part, by comparison with the better known sequence 
at Heletz (P. GRADER and Z. Reıss, 1958). 


UNIT! jz. 9 USt IE EEE E Jurassic 
(No. 105 on location map). 


Bentor (Y.K.) and Vroman (A.), (in press). The Geological 
Map of Israel 1:100,000, Sheet 16: Mount Sdom. G.S.L, Jeru- 
salem. 


A marine, sub-surface unit, 696 m thick, penetrated in the 
Zohar I well in the northeastern Negev. It overlies, probably 
unconformably, Unit Tr * of supposed Triassic age; and underlies 
with gradational contact Unit LKz* of mainly early Cretaceous 
age. 
The sequence has been subdivided into five sub-units: 
Sub-unit jz, is 103 m thick and composed mainly of hard, 
fine-grained quartzitic sandstones and shales; 

Sub-unit jz. is 79 m thick and contains about equal amounts 
of micro-crystalline dolomite and shales; 

Sub-unit jzs, 211 m thick, is composed of gray, partly cal- 
careous and pyritic shales with minor amounts of crystalline 
massive limestones and calcareous or argillaceous sandstones; 

Sub-unit jz, is 206 m thick and consists of about equal 
amounts of partly detritic, slightly sandy limestones and some- 
what calcareous shales; 

The uppermost sub-unit jz; has a thickness of 97 m and 
consists essentially of gray marl with some shales and thin beds 
of partly chalky limestone. 

Because of its stratigraphic position the sequence is believed 
to be of Jurassic age. 


UNIT TERRA CR eee Le eee Callovian to Argovian 
(No. 106 on location map). 


BENTOR (Y.K.) and VROMAN (A.), (in press). The Geological 
Map of Israel 1: 100,000, Sheet 16: Mount Sdom. G.S.I., Jeru- 
salem. 


A marine rock sequence of which 32 m are exposed in Makh- 
tesh Hatsera in the northeastern Negev. It is overlain uncon- 
formably by the basal Limonite Layers * of the Lower Cretaceous 
Unit LK *. 

The sequence has been sub-divided into three sub-units : 

The lowermost sub-unit j;, is 10 m + thick and consists 
of clayey to argillaceous, gypsiferous shales with minor amounts 
of calcareous to quartzitic sandstones and sandy limestones. It 
carries among other Acrosalenia cf. libyca Peron and Gauth, 
Heterosalenia (?) sp., Stylosmilia michelini Edwards & N., spines 
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of Cidaris sp. and Rhabdocidaris sp., and Terebratula cf. vinassai 
Diaz Romero, Posidonia somaliensis Cox, Astarte (Nemiodon) 
cuneata J. Sow. 

The second sub-unit jj, is 10 m thick and consists of hard 
quartzite, yellow marl and hard gray dolomite. Near the top are 
found Callamophyllia cf. flabellum Blainville, Soniocora cf. ma- 
gna Koby, Pygurus sp., Eligmus cf. aualites Stefanini, Ostrea 
delta Smith. 

The uppermost sub-unit j;. is preserved to a maximum thick- 
ness of 12 m. It is composed of yellow marl, brown shales and 
brown granular dolomite. It is very fossiliferous near the base 
and contains Zitteline orbis (Quenstadt), Trigonia cf. perlata Ag., 
Arctostrea amor d’Orb., Opis cf. suprajurensis Contej., Exogyra 
nana Sow. 

In part it is the stratigraphic equivalent of the Jurassic 
outcrops in Makhtesh Hathira described by R.G.S. Hupson 
(1958) as Kurnub Limestone *. 


UNTISTSCr IE Src es ere Upper Jurassic - Berriasian 
See: Tithonian and Berriasian. 

UNITÉ Le Cr-ll(a-d) ene re. Lower Cretaceous 
See: Valanginian, Hauterivian and Barremian. 

UNTIST.CGr.II Mac) re en oe Lower Cretaceous 
See : Aptian. 

ONITE CII (ab) A eee LM Lower Cretaceous 


See : Albian-Vraconian. 


IUNPDDEIZESU Lower Cretaceous (-Lower Cenomanian ?) 

(No. 107 on location map). 

BENTOR (Y.K.) and Vroman (A.), (in press). The Geological 
Map of Israel 1:100,000, Sheet 16: Mount Sdom. G.S.L, Jeru- 
salem. 

A predominantly sandy and continental sequence which 
occurs in the area of Makhtesh Hatsera. The sequence is 313 m 
thick, overlies unconformably the Jurassic Unit j;*, and under- 
lies the marine rocks of the Cenomanian-Lower Turonian Unit 
ce *. It has been sub-divided into four sub-units : 

The lowermost sub-unit LK, is 30 m thick and contains the 
lateritic Limonite Layers * in its lower part, and the terrestrial 
First Sandstone Sequence * in its upper part; 

Sub-unit LK, is 61 m thick and contains the lacustrine 
Black Cuesta * in its lower part, and the terrestrial Second 
Sandstone Sequence * in its upper part; 

Sub-unit LK, is 143 m thick and contains the marine Orange 
Coloured Cuesta * in its lower part, and the terrestrial Third 
Sandstone Sequence * in its upper part; 
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Sub-unit LK, is 81 m thick and contains the marine Yellow 
Cuesta * in its lower part, and the terrestrial Fourth Sandstone 
Sequence * in it supper part. 

On the whole, Unit LK is composed mainly of terrestrial 
variegated sandstones of Nubian type with plant remains. The 
lacustrine strata consist mainly of clays and limonite, while the 
two (shallow water) marine intercalations are composed of shales, 
limestones, dolomite and sandstones. A Lower Cretaceous age 
(Neocomian-Albian) for most of the unit is indicated by the 
fossils (Knemiceras sp., Trigonia distans Conr.). Toward the 
north Unit LK passes into the more marine, Units LK,* and 
LK,,*. A similar somewhat thicker and slightly more marine 
sequence occurs in Makhtesh Hathira (Kurnub Sandstone *). 


UNEISLEmSsT Lower Cretaceous (-Lower Cenomanian ?) 
(No. 108 on location map). 


BENTOR (Y.K.) and Vroman (A.), (in press). The Geological 
Map of Israel 1:100,000, Sheet 16: Mount Sdom. G.S.I., Jeru- 
salem. 

A 402 m thick sub-surface unit penetrated in the Metsada 
No. 1 well. It overlies, with gradational contact, the Jurassic 
Unit jm *. It is overlain by the marine rocks of the Cenomanian- 
Lower Turonian Unit ce *. Unit LKm has been sub-divided into 
three sub-units. 

The lowermost sub-unit LKm;, is 10 m thick and consists 
of gray silt, gray and green shales with some sandstones and 
limestones. It is of marine origin. 

Sub-unit LKm,,2 is 173 m thick and consists mainly of 
gray, partly calcareous sandstones with thin shale layers and 
some limestone beds. The sequence is rich in lignitic plant re- 
mains and pyrite. It is probably mainly terrestrial to lacustrine 
in origin. 

The upper sub-unit LKms,, is 219 m thick; its lower half 
is formed of partly caleareous and pyritic shales, the remainder 
of sandstones and argillaceous to chalky limestones. This part 
of the section is most probably marine. | 

The sequence is directly comparable with Unit LKz * where, 
however, the upper sub-unit can be subdivided into two parts. 


UNIT LKZ BE Lower Cretaceous (-Lower Cenomanian ?) 
(No. 109 on location map). 


BENTOR (Y.K.) and Vroman (A.), (in press). The Geological 
e of Israel 1:100,000, Sheet 16: Mount Sdom. G.S.L, Jeru= 
salem. 


A sub-surface rock sequence, 406 m thick, penetrated in the: 
Rosh Zohar I well in the northeastern Negev. It overlies, with. 
a gradational contact, the Jurassic Unit jz* and is overlain by! 
marine rocks of the Cenomanian-Lower Turonian Unit ce *, Itt 
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has been divided into four sub-units, which correspond roughly 
to the sub-units distinguished in Unit LK *. 

The lowermost sub-unit LKz,, is 9 m thick and consists 
mainly of marine dark gray, partly caleareous shales and gray, 
occasionally dolomitic and calcareous, marls. 

The overlying sub-unit LKz,,,» is 189 m thick and predo- 
minantly sandy. It is composed mainly of fine-grained, partly 
quartzitic and pyritic sandstones with many intercalated lignite 
horizons, minor amounts of dark, partly sandy and pyritic shales 
and red clay. Near the top of the section limestone beds become 
prominent. The sequence is essentially of continental origin. 

Sub-unit LKz, is 49 m thick. Its dominant rocks are marine, 
gray marls rich in hematitic oolites, alternating with argillaceous 
limestone. Dark shales, and occasionally quartzitic sandstones, 
appear near the base and top of the sequence. 

The highest sub-unit LKz, is 159 m thick and composed 
of marine glauconitic, partly quartzitic or calcareous and pyritic 
sandstones with some lignite, dark shales, sandy glauconitic reef 
limestone, and some glauconitic and pyritic chalk. 

The sequence is equivalent to Unit LKm *. 


BUNTE Ye ee OE ONES UN. EET eee Hem Turonian 
(No. 110 on location map). 


BENTOR (Y.K.) and Vroman (A.), (in press). The geological 
Map of Israel 1:100,000, Sheet 16: Mount Sdom. G.S.L, Jeru- 


salem. 


A predominantly calcareous marine sequence, 15-100 m 
thick, overlying conformably sub-unit c;* of late Cenomanian- 
early Turonian age, and overlain unconformably by either the 
Menuha Formation* of Santonian-Campanian age, or by the 
Campanian Mishash Formation *. 

Two different lithological developments have been dis- 
tinguished : 

1. A limestone facies (also called « Mount Teref Facies») 
in which the unit is composed of two discernible parts. Sub-unit 
ti, 6-70 m thick, is composed of a gray marl alternating with either 
coarse grained, organogenic or smooth limestones; dolomites, fre- 
quently green and granular, may be present in small amounts. 
The top of the sub-unit is formed by a hard layer of flint or 
quartzolith, 0.2 to 1.5 m thick and rich in silicified shells of 
Actaeonella salomonis Fraas., Nerinea cochleaeformis-subgigan- 
tea Blanck., Durania sp., Hippurites sp. Sub-unit tə is composed 
of chalk, chalky limestone, hard limestone with flint concretions, 
some marl and ‚occasionally, a few beds of dolomite. It reaches 
a maximum thickness of 50 m, but locally it is absent. 

2. A dolomite facies (also called « Dead Sea Facies ») which 
consists essentially of hard granular dolomite. It carries Gonio- 
pygus sp., Clypeopygus sp., and Phymosoma sp. 

The type area of Unit t is the mountain border along the 
western Dead Sea shore. The lateral extension of the formation 
is unknown, but believed to be wide. 
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UNIT! Tr 6 GE, 22 CITED Triassic (?) 
(No. 111 on location map). 


BENTOR (Y.K.) and Vroman (A.), (in press). The Geological 
Map of Israel 1:100,000, Sheet 16: Mount Sdom. G.S.I., Jeru- 


salem. 


This marine sequence is known only in sub-surface sections. 
It was encountered in the drillings of Zohar and Metsada in 
the northern Negev, the former penetrating it for 286 m. The 
sequence consists of repeated alternations of gray to brown, 
partly shaly and sandy dolomites, limestones and hard gray 
shales and mudstones. Shales dominate in the lower part, lime- 
stones and dolomites in the upper part of the section, where 
also a fair amount of gypsum is present. 

The lower contact of Unit Tr is unknown. It is overlain 
probably unconformably, by Unit jz * and jm * of mainly Jurassic 
age. 

No determinable fauna has so far been found in this unit. 

As it is overlain by a thick sequence of proven Jurassic 
strata and shows a certain lithological similarity with the highly 
fossiliferous beds of Middle Triassic * age in Makhtesh Ramon, 
a Triassic age has been assumed for Unit Tr. 


UNIT! U.C... ums qe dte veo IEEE dh Cenomanian 
(No. 112 on location map). 


GRADER (P.) (1958). Geological Outline of the Sasa Region. 
G.S.I. Bull., no. 20. 


This rock unit, approximately 350 m thick, is composed of 
limestones, partly dolomitic and chalky, containing flint concret- 
ions and quartz geodes. It is considered to be the time-equivalent 
of strata containing Acanthoceras and regarded as« Middle » 
Cenomanian in age. 

The unit can be recognized throughout the northern part of 
Israel (Galilee) [P. GRADER (op. cit.)]. It becomes more chalky 
in the west where it grades downward into massive dolomite 
banks of early Cenomanian age. The upper contact is also well 
defined in the west, where the chalky strata underlie crystalline 
limestones of late Cenomanian age. 


UNIL-U.GA Leu use STET IE CE TOR Cenomanian 
(No. 113 on location map). 


GRADER (P.) (1958). Geological Outline of the Sasa Region. 
GSI- Bull,» no. 20. 


This rock unit is composed chiefly of massive, dark gray, 
well bedded dolomites and crystalline limestones, and attains a 
maximum thickness of about 200 m. These strata are widely 
distributed in northern Israel and were placed by P. GRADER 
into the Upper Cenomanian (upper part). 

In western Galilee the lower contact is usually well-defined 
and is placed at the top of the underlying predominantly chalky 
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complex (see Unit U.C.1.). The upper contact, however, is gra- 
dational, passing from crystalline limestones into lithographic 
limestones supposed to be of Turonian age. 


UNTERE HIPPURITENBANK .................. Turonian 
See : Hippuritenbànke. 


UNTERE JURAGRUPPE. .... x. conse Middle Cretaceous 
RUSSEGER (J.) (1847). Reisen im Europa, Asien und Afrika. 
Stuttgart, vol. 3. 
Name used for strata belonging actually to the Cenomanian 


and Turonian and identical with H.J. AnpErson’s (1852) «lower 
strata of the cliff» (see L. Prcarp, 1938b). 


UNCER RER SMI Zila rast 5 beset re ee E Cenomanian 
See: Mizzi Yehudi. 


UPPER AC EAT Rae ee Cenomanian 
See: Juneidiya Chalk. 


UPPERGHATSE VA sick GE eer nr a ene Pliocene 

(No. 114 on location map). 

BENTOR (Y.) and Vroman (A.) (1957). The Geological Map 
of Israel, 1: 100,000, Sheet 19: Arava Valley. G.S.L, Jerusalem. 

An unfossiliferous sequence, up to 25 m thick, composed 
of repeated alternations of red and green, argillaceous or cal- 
careous sandstones with redeposited glauconite, green and red, 
partly calcareous clays, and some hard sandy limestone. The 
sequence is of lacustrine origin, overlies conformably the Middle 
Hatseva Stage* and underlies unconformably the Arava Con- 


glomerate *. 
The U.H.S. crops out over large areas in the northern Arava. 


Its type area is near Ein Yahav. 
The sequence was deposited during the shrinking stage of 
the Hatseva Lake. 


UPPER MARINE INTERCALATION ............... Albian 
See : Yellow Cuesta. 


UPPER NUBIAN SANDSTONE ................... Jurassic 


See : Bajocian. 


UPPER OR CLASTIC DIVISION ......... Oligocene-Recent 
Barı (M.W.) and Barr (D.) (1953). Oil Prospects of Israel. 
Bull. A.A.P.G., vol. 37, no. 1. 
All the predominantly clastic sediments with some preci- 
pitates and organogenic limestones of Oligocene to Recent age 
of Israel have been included in this « Division ». 
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UPPER SHALES .... 0. ew YE PULL T Georgian 
(No. 115 on location map). 


BENTOR (Y.K.) (1956). The Manganese Occurrences at Timna 
(Southern Israel), a Lagoonal Deposit. Symposium on Manganese 
Deposits, vol. 4, XX International Geological Congress, Mexico 


A shallow-water marine sequence of finely laminated clayey 
and silty shales, mauve to olive green in the lower, and bright 
red in the upper part; locally the whole sequence is stained black 
by abundant dissemination of manganese oxide. The sequence 
carries large concretions of pyrolusite and is locally impregnated 
by copper minerals : these parts are exploited as ore. 

In many places the U.S. have been transformed through 
diagenetic sagging into an intraformational breccia. 


The sequence overlies along a sharp but conformable contact | 


the Zebra Sandstone* and is overlain unconformably by the 
Lower Variegated Nubian Sandstone *. It reaches a maximum 
thickness of 3.5 m and contains Trilobites related to the Myop- 


solenidaegroup (A. Parnes, 1956a, unpublished), proving a very | 


late Georgian * age. 

The type area of the U.S. is Timna in the Southern Negev. 
The sequence wedges out toward the south. 

L. Picarp (1952) described the sequence (including the Zebra 
Sandstone *) as Laminated and manganiferous series. 


UPPER VARIEGATED NUBIAN SANDSTONE 
Lower Cretaceous-Cenomanian (?) 
(No. 116 on location map). 
BENTOR (Y.K.) and Vroman (V.) (1955). The Geological Map 
of Israel, 1: 100,000, Sheet 24: Eilat. G.S.L, Jerusalem. 


Term used in the legend of the above map to designate a 


sequence of light coloured, variegated, mainly medium grained 


and unbedded, poorly consolidated sandstones, with some inter- 
calated layers and lenses of multicoloured shales. The sequence 
is 80 to 110 m thick, overlies with gradational contact the White 
Nubian Sandstone *, and underlies marine Cenomanian * strata. 

The sequence is unfossiliferous. In view of its stratigraphic 


position directly underlying marine Cenomanian strata, the age | 


of the U.V.N.S. is most probably early Cretaceous, although 
the upper part of the sequence may already include strata of 
Cenomanian age. The assumption of a Lower Cretaceous age is 
supported by the fact that in the northern and central Negev 
a lithologically very similar sandstone sequence (Kurnub Sand- 
stone*) of Nubian type is underlain by marine strata of late 
Jurassic age. 

The U.V.N.S. is fluviatile to aeolian in origin and crops out 
in the southern Negev along the margin of the Precambrian 
complex. Its type area is Timna. 


UPPERMOST BITUMINOUS HORIZON 
See : Hajar Musa. 


Dues de Maestrichtian 
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BSDUM SERIES: T Oligocene to Miocene 


See : Sdom Formation. 


VALANGINIAN e entree Lower Cretaceous 


GRADER (P.) and Reıss (Z.) (1958). On the Lower Cretaceous 
of the Heletz Area. G.S.I. Bull., no. 16. 


A Valanginian age has been inferred for a 65 m thick 
sequence of oolitic limestones and iron-oolitic shales forming the 
lower part of the sub-surface Unit L.Cr.Ila in the Heletz area. 
The strata contain stromapoporoids, corals, Trocholina, etc. 

Both upper and lower contacts are gradational, and little 
is known as yet on the lateral distribution of this unit. 


MINDOBONIANUS S UE Ue LEE CENE RERONAS ders de d Miocene 


AVNIMELECH (M.) (1936). Etudes géologiques dams la region 
de la Shéphéla en Palestine. Grenoble. 

M. AvNIMELECH attributed a Vindobonian age to the caver- 
nous, gray-orange coral limestones at the quarries near Iraq el 
Manshiye and Zeita, and to conglomeratic porous limestones at 
El Qubab (West of Ramle - Central Shefela) where they overlie 
Turonian limestones. 

The characteritic fauna includes: Corals, Miliolides, Pecten 
aff. opercularis Linn., Arca barbata Linn., Petaloconchus intortus 
Lmk., and Clypeaster cf. imperialis Gregory. 

The exposed thickness of these rocks is a few metres. 

L. Picarp and M. AVNIMELECH (1937) preferred the use of 
the more general stage term Vindobonian for the coral reef 
limestones cropping out at Wadi Sarar which were attributed 
by G.S. Brake (19355) to the Helvetian *. 


MEAGONLIANES 9 Uu. LN. orsa Lower Cretaceous 


Braxe (G.S.) (1935). The Stratigraphy of Palestine and Its 
Building Stomes. Printing and Strationery Office, Jerusalem. 


The term Vraconian has been used by G.S. Brake for the 
highest part of the Lower Cretaceous sequence in the Palestinian 
region. The limestones and marls placed by G.S. Braxe into the 
Vraconian carry Knemiceras syriacum and were, therefore, con- 
sidered by him to correspond to the strata described as Vraconian 
in the Lebanon (see Zone des Ammonites Syriacus *). As noted, 
however, by G.S. BLAKE (op. cit) the Vraconian of the Lebanon, 
as interpreted by M. BLANCKENHORN (1927 et al), H .DouviLLE 
(1910) and G. Zumorren (1926), has been considered by later 
authors (cf. L. DuBERTRET and H. VAUTRIN (1937), F. HEYBROEK, 
1942) to be equivalent to the Upper Albian *. In Israel, however, 
the strata carrying Knemiceras and occurring in Galilee and in 
the Negev are considered at present to be of late Aptian * - late 
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Albian Negev (excluding the Vraconian) age. On the other hand, 
however, limestones and dolomites occurring in Galilee above 
strata carrying Knemiceras and Enallaster delgadoi (de Loriol) 

and below Lower Cenomanian * dolomites, are placed by some 
Israeli geologists into the Vraconian. These strata reach a thick- 

ness of about 50 m. Recently P .GrapeR and Z. Reıss (1958) placed 

part of the Lower Cretaceous sequence in the subsurface of the 

Heletz area (Unit L.Cr.IVb) into the Upper Albian-Vraconian. 

As used at present in Israel, the term Vraconian is applied to 

part of the Upper Albian, but is by no means well-defined. 


WEALDIAN) (Wealdien) 24-55 5 5 ere Lower Cretaceous 


Picarp (L.) (1943). Structure and Evolution of Palestine. 
Bull. Geol. Dept., Hebr. Univ., vol. 4, nos. 2-4 


This term has been proposed for the continental — semi- 
continental strata (Nubian Sandstone* or part of it) of presu- 
mably Lower Cretaceous age. In Israel these strata are often 
referred to as Neocomian * (see also P. GRADER and Z. REISS, 
1958). 


WHITE NUBIAN SANDSTONE Paleozoic-Lower Cretaceous (?) 
(No. 117 on location map). 


BENTOR (Y.K.) and Vroman (A.) (1955). The Geological Map 
of Israel, 1: 100,000, Sheet 24: Eilat. G.S.L, Jerusalem. 


Term used in the legend of the above map to designate a 
sequence of predominantly white, course to extremely fine grain- 
ed, mostly unbedded sandstones, occasionally with layers and 
lenses of small quartzite pebbles. The sequence contains also 
concretions of copper minerals (silicates, carbonates, sulphides 
and oxides) and of ferruginous sandstone. In a few places, large 
fluvatile fanglomerates, consisting mainly of igneous boulders, 
appear. The W.N.S. contains a limonitized flora, including tree 
trunks many metres long, which have so far not been determined. 

The sequence is 20 to 40 m thick and may overlie directly 
any earlier sequence, including the Precambrian * complex. It 
underlies everywhere the Lower Variegated Nubian Sandstone *. 

The W.N.S. occurs in the southern Negev along the margins 
of the Precambrian complex. Its type area is Timna. Originally 
a Jurassis (?) age has been assumed; but subsequent (unpublish- 
et) investigations have shown that this assumption cannot be sub- 
stantiated. The sequence may be of any age from early Paleozoic 
to Lower Cretaceous *. 

The W.N.S. is partly aeolian and partly fluviatile in origin. 


WUESTENFAZIES. 


See: Nubian sandstone. 


FAGUR DOLOMITE 2. ... 62.8% Albian - Lower Cenomanian 

(No. 118 on location map). 

Pıcarp (L.) and Kasnaı (E.) (1958). On the Lithostratigraphy 
and Tectonics of the Carmel. Bull. Res. Counc. Israel, vol. 7G, 
no. 1, Jerusalem (Dept. Geol. Hebr. Univ., Publication no. 192). 

Synonym : Main Dolomite Complex (L. Pıcarp and E. KASHAI, 
ibid.). 

Name given by L. Picarp and E. KasHar to a sequence of 
dolomites, at least 350 m thick, which forms the steep cliffs of 
the eastern Carmel slope above Yagur. These strata are poor 
in well preserved fossils. 

The Y.D., the base of which is not exposed, is overlain by the 
Main Chalk Complex *. It is identical with the Lower Cenoma- 
nian sequence of G.S. Brakr (1935a) who describes about 200 m 
of the exposed strata in Wadi Rushmia and mentions Nerinea 
cochleaeformis Conr. Cerithium elias Boehm, Cerithium aci- 
formis Blanck. and Rudists. 

An early Cenomanian to Vraconian-Albian age has been 
assumed by L. Picarp and E. KasnHar (op. cit.). 

The Y.D. is marked ce, on the geological maps 1: 100,000 of 
Northern Israel (L. Picarp, 1956) and on the geological map 
1: 100,000 of Mount Carmel (L. Picarp and E. Kasnuar (op. cit.)). 


BAGUR (JAJUR) FACIES :..:........... Pliocene (Astian) 
(No. 119 on location map). 


Picarp (L.) and SorowoNica (P.) (1936). On the Geology of 
the Gaza-Beersheba District. Journ. Pal. Orient. Soc., vol. 16. 


The name Yajur facies was used by L. Pıcarp and P. Soro- 
| MONICA for a rock sequence of soft limestones and coarse lime- 
stone breccia, exposed near Yagur (Yajur, Jajur, Jadjur) on the 
northeastern slope of Mount Carmel. Here, however, the base is 
not exposed at the type-locality and the upper contact is formed 
by an erosion surface. The sequence was first described by 
IM. BLANCKENHORN and P. OPPENHEIM (1927). L. Picarp (1943) 
 decsribes the rocks as coarse limestones, sandstones and oolitic 
‘limestones. 

A rock sequence similar to the Y.F. was described by 
L. Picarp and P. SorowoNica (1936) from the Beersheba region. 
‚Its age has been determnied as early Astian *. 


EEDCUDOWLCUESTA NOU nee Albian 

(No. 120 on location map). 

Bentor (Y.K.) and Vroman (A.), (in press). The Geological 
Map of Israel 1: 100,000, Sheet 16: Mount Sdom. G.S.L, Jeru- 
salem. 

A well bedded sequence composed mainly of sandstones and 
partly glauconitic silt in the lower part, sandstones in the middle, 
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(Yellow Cuesta, continued) 


and clays in the upper part. Glauconitic mudstones near the base 
contain imprints of gastropods and lamellibranchs. The Yellow 
Cuesta (also known as Upper Marine Intercalation *) is 15 m 
thick in its type area (Makhtesh Hatsera). It forms the lower part 
of sub-unit LK, *, overlying the Third and underlying the Fourth 
Sandstone Sequence *. 

It is of marine littoral origin and stratigraphically corresponds 
to the Third Marine Intercalation * of Makhtesh Hathira. 


YPHESIAN €&- omoes ee us Lower Eocene 


See : Eocene. 


ZEBRA. SANDSTONE er ro a METRUM ES Georgian 
(No. 121 on location map). 


BENTOR (Y.K.) (1952). Report on the Copper and Manganese 
deposits in Wadi Menayeh (unpublished); published in STURM 
(E.) (1953). Possible origins of manganese ore in the Negev. Bull 
Res. Counc. Israel, vol. 3, no. 3 (Geol. Inst. Publication, no. 5). 


A marine-littoral sequence of unbedded fine-grained sand- 
stones and silts distinguished by their fine black and white, ox 
black and gray banding, caused by rythmic variations in the 
content of manganese oxides. The sequence contains manganese 
concretions and is frequently stained green by oxidic copper 
minerals. Locally the Z.S. is mined as copper ore. 

In its type area at Timna, the Z.S. reaches a maximum 
thickness of 16 m and wedges out toward the south. It overlies 
unconformably the Dolomite Series* or the Lower Shales * oj 
Georgian * age, and is conformably overlain by the Upper Sha- 
les *, also of Georgian age. 

In the Z.S. only indistinct fragments or Trilobites have beer 
found. 


ZEITA-QUBEIBEH FACIES .......... Tertiary (Oligocene: 
(No. 122 on location map). 


Picarp (L.) and SorowoNica (P.) (1936). On the Geology oj 
the Gaza-Beersheba District. Journ. Pal. Orient. Soc., vol. 1€ 
(Bull. Geol. Dept., Hebr. Univ., vol. 1, no. 2). 


This name has been applied by L. Picarp and P. Sotomonic: 
to a 50 m thick sequence of mainly chalky, but in part marly 
or quartzitic-sandy rocks from the neighbourhood of Zeita anc 
Qubeibeh in the Southern Judean foothills region. Part of these 
rocks yield abundant foraminifera (Lepidocyclina, Nummulites 
Operculina, Orbitoides). 

The strata were first described by M. BLANCKENHORN (1931) 
who placed them into the Eocene, while L.R. Cox (1934) consi- 
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dered them to be of early Miocene age. G.S. Brake (1935a) re- 
garded them as Oligocene, on the basis of a re-examination of 
the fauna by L.R. Cox. 

The lower contact of the Z.Q.F. has apparently been observed 
at one locality only (L. Picarp and P. SoLomonica, op. cit.), as 
« Beit Jibrin limestone » (see Bet Jibrin Series). Elsewhere, the 
beds are described as covered by a bank of chalky limestone in 
the «typical Jibrin facies » *. According to the concluding re- 
marks of the authors, the rocks of the Zeita-Qubeibeh facies are 
covered by rocks of a slightly sandy limestone named Ramleh 
facies *. No actual contact has been observed and the exact re- 
lation of the various rock units remains, therefore, unclear. 

The authors suggested that the Z.Q.G. may represent the 
Stampian *, while the Ramleh facies * may represent Aquitanian * 
deposits. 


VEIZLUN-EAWVAv- C eI [CENA Hates ede E oc des Pleistocene 


See : Ez-Zeijatin-Lava. 


ZIEHRON- MARL etter oe tei ein aera Turonian 
See : Umm-ez-Zinat Series. 


ZONE DES AMMONITES SYRIACUS v. BUCH, .... Albian 
Fraas (O.) (1878). Aus dem Orient, vol. 2, Stuttgart. 


Synonyms: Stufe des Buchiceras Syriacum (F. NOETLING, 
1886, Entwurf einer Gliederung d. Kreideformation in Syrien u. 
Palastina. Zeitschr. Deutsch. Geol. Ges., vol. 38). 

Buchicerasstufe (M. BLANCKENHORN, 1890. Beitrage zur Geo- 
logie Syriens : Die Entwicklung d. Kreidesystems in mittel- u. 
Nord - Syrien, etc. Cassel). 

Niveau du Knemiceras Syriacum (H. DouvmLLe, 1910. Études 
sur les Rudistes, etc., Mém. Soc. Géol. Fr., Pal., vol. 18, fasc. 1). 

Term introduced by O. Fraas for a fossiliferous sequence of 
gray limestones and marls of Lebanon. The age of this sequence, 
originally regarded by O. Fraas (op. cit) as well as by F. NoET- 
LING (op. cit.) to be Lower Turonian, is now considered to be 
Albian (L. DUBERTRET and H. VAUTRIN, 1937). 

The term was introduced into the geology of Palestine by 
L. Picarp (1938a) on the basis of the occurrence of Knemiceras 
syriacum (v. Buch) (G.S. Brake, 1928) east of Nablus and near 
Ramallah. 

Strata carrying Knemiceras are now known at two different 
horizons in various parts of Israel. The lower horizon, attributed 
to the Lower Albian* by M. AVNIMELECH, A. PARNES and 
Z. Reiss (1954), occurs in the First Marine Intercalation * of 
Makhtesh Hathira. It should be correlated with a marine se- 
quence, about 30 m thick, exposed at Ramim, west of Lake Hula, 
and composed mainly of limestones and marls, rich in ferruginous 
oolites and carrying abundant Cardium and Orbitolina with Kne- 
miceras at their base (E. RosENBERG, unpublished). 
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(Zone des Ammonites Syriacus v. Buch, continued) | 


The upper horizon is represented in the Negev by the Third 
Marine Intercalation *, which carries Knemiceras cf. dubertreti 
Basse and Exogyra boussignaulti d’Orb. These strata are of late 
Albian age and should be correlated with marly strata carrying 
Orbitolina and Knemiceras exposed near Ramalla and @atanna 
in the Judean Mountains (G.S. BLAKE, 1935a) and with a sequence 
of alternating marls and lithographic limestones exposed at Ra- 
mim, directly underlying limestones and dolomites of supposed 
Vraconian * age, and carrying Knemiceras dubertreti Basse, 
Enallaster delgadoi de Loriol and Exogyra boussignaulti d'Orb. 
(E. ROSENBERG, op. cit.). 


MAGENSE S MEET TUE: Upper Cenomania 


See : Marne e calcari ammonitiferi. 


ZONE OF ACANTHOCERAS PALESTINENSE AND omanian 


| 
| 
| 


ZONE OF THE FOSSILIFEROUS MARLY LIMESTONE 


Upper Cenomania 
See: Marne e calcari ammonitiferi. 


ZWEITE HIPPURITENBANK ................... Turonia 
See : Hippuritenbänke. 
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STRATIGRAPHICAL INDEX 


Precambrian: Amram Granite Porphyry; Eilat Conglomerate; 
Eilat Granite; Eilat Schist; Grundgebirge; Igneous Rocks 
(Precambrian to Pleistocene); Roded Granite; Roded Schist; 
Timna Granite; Timna Granite Porphyry. 


Paleozoic: Cambrian; Carboniferous; Desert Sandstone; Dolo- 
mite Series; Georgian; Limestone Series; Lower Nubian 
Sandstone; Lower or Pre-upper Cretaceous Division; Lower 
Shales; Lower Variegated Nubian Sandstone; Nubian Sand- 
stone; Paleozoic Nubian Sandstone; Permo-Triassic; Silurian; 
Upper Shales; White Nubian Sandstone; Wuestenfazies; 
Zebra Sandstone. 


Mesozoic: Desert Sandstone; Mizzi Yehudi (Jehudi, Yahudi); 
Petraeische faciés; Nubian Sandstone. 


— Triassic: Lower variegated Nubian Sandstone; Unit Tr; 
White Nubian Sandstone. 
Lower Triassic: Bunter; Scythian. 
Middle Triassic: Anisian; Beneckeia Beds; Ceratites Beds; 
Ladinian. 
Upper Triassic : Carnian. 


— Jurassic : Main Nubian Sandstone; Unit Jm; Unit Jz; Upper 
Nubian Sandstone; White Nubian Sandstone. 
Lower Jurassic: Liassic; Marly Cuesta; Red Cuesta. 
Middle Jurassic: Bajocian; Bathonian; Brown Cuesta; Dog- 
ger; Marly Cuesta; Red Cuesta. 
Upper Jurassic: Argovian; Callovian; Eligmus-Erymnoceras 
Limestones and Marls; Eligmus-Grossouvria Marls with 
Limestone; Kimmeridgian; Kurnub Limestone; Lusitanian; 
Malm; Oxfordian; Portlandian; Rauracian; Sequanian; Shu- 
qraia Limestones with Marls; Somalirhynchia-Putealiceras 
Marls and Limestones; Tithonian; Unit j;; Unit L.Cr.I. 


— Cretaceous : Maleke; Mizzi (Missi, Mizzih). 
Lower Cretaceous : Albian; Ammonites syriacus (Zone des...); 
Aptian; Barremian; Berriasian; Black Cuesta; Buchiceras- 
stufe; First Iron Crust; First Marine Intercalation; First 
Sandstone Sequence; Hauterivian; Kurnub Equivalent; Kur- 
nub Sandstone; Limonite Layers; Lower Marine Intercalation; 
Lower or Pre-Upper Cretaceous Division; Neocomian; 
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Orange-coloured Cuesta; Second Iron Crust; Second Marine 
Intercalation; Second Sandstone Sequence; Third Marine In- 
tercalation; Third Sandstone Sequence; Unit L.Cr.I; Unit 
L.CrII (a-d); Unit L.Cr.III (a-c); Unit L.Cr.IV (a-b); Unit 
LK; Unit LKm; Unit LKz; Upper Marine Intercalation; 
Upper Variegated Nubian Sandstone; Valanginian; Vraco- 
nian; Wealdian; Yagur Dolomite; Yellow Cuesta; Zone des 
Ammonites Syriacus v. Buch. 

Upper Cretaceous: Actaeonellen Kalk; Actaeonella Flint 
Beds; Argille A « Corbula Eretzisraelensis » Shalem; Argille 
E Marne Argillose; Asphalt Kalk; Bituminous Limestone of 
Nebi Musa; Calcaire asphaltique de Nebi Musa; Calcaire or 
Couches a Leda; Calcare a Cerithium Elias; Calcare a Nerine 

cochlaeformis; Calcare deriassinico a lastre; Calcaire Melek 

(Reale); Calcare Misi Hilu (Dolce); Calcare Misi Yahudi; 
Calcari a Pterondonta deffisi; Calcari inferiore a Radioliti; 
Calcari superiore a Radioliti; Campanian; Cenomanian; 
Chalk-Flint Series; Coniacian; Couches à Leda; Couches d 
Sara; Daliya Marl; Daliya Series; Der Jasini (Der Yasini); 
Der Jasini Laminated Limestone; Emscherstufe; Fac mil 
Fuehrende Kalke des Karmel Gebirges; Feuersteinkalke; 
Flammakalke; Flint Limestone of Zikhron and Ikzim; Flinty’ 
limestone; Fourth Sandstone Sequence; Fureidis Mar]; Gha- 
reb Chalk; Ghareb Formation; Hajar Musa; Helvetica odend 


Hippuritenbanke; Isfiya Chalk; Judea Limestone; Judea 

Limestone; Juneidiya Chalk; Ka’akuhle; Khureibe Chalk; 
Kieselige Schneckenbank; Koprolithenkalke; Leone 
Zone; Lower Chalk; Maestrichtian; Main Chalk Complex; 
Main Dolomite Complex; Main Phosphate Horizon; Malih 

Chalk; Marne Argillose di Motza; Marne e Calcari Ammo- 
nitiferi; Meleke-Gryphaea Beds; Meliha Chalk; Menuha 
Chalk; Menuha Formation; Meshash; Middle Chalk; Middle 
or Calcareous Division; Mishash Flint; Mishash Formation; 
Mizzi Ahdar; Mizzi Ahmar; Mizzi Helu; Mottled Zone; Moza 
Marl; Muhraga Series; Obere Hippuritenbänke; Obere Weisse 
Kreide; Oberer Missi; Phosphatkalke; Phosphorittruemmer- 
kalke; Qumbaza Series; Red Passage Beds; Rhotomagiano; 
Rudist-Meleke Series; Santonian; Sar’a Beds (Couches de 
Sar’a); Senonian; Shuna Series; Stufe des Radiolites Syria- 
cus Conrad; Sub-Unit cı; Sub-Unit cə; Sub-Unit cz; Sub- 
Unit cy; Sub-Unit c;; Sub-Unit cg; Sub-Units t, and ts; 
Third Bituminous Horizon; Truemmergestein; Turonian; 
Uebergangsschichten; Umm-Ez-Zinat Series; Unit ce; Unit 
LE; Unit-LÉm; Unit LRz Unit EI UN UELI UN U CZ 
Untere Hippuritenbank; Untere Juragruppe; Unterer Mizzi; 
Upper Chalk; Upper Variegated Nubian Sandstone; Upper- 
most Bituminous Horizon; Yagur Dolomite; Zikhron Marl; 
Zone of Acanthoceras palestinense and rhotomagense; Zone 
of the Fossiliferous Marly Limestone; Zweite Hippuritenbank. 


Cainozoic : Tertiary : Akka (Tertiary shell tufa of...); Bet-Jibrin 


Chalk; Bet-Jibrin Series; Calcareous Sandstone of Philistia; 
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Jibrinfacies; Jibrin Series; Neogene; Paleogene; Sakiebeds; 
Sakieh Beds; Saqiya beds; Tertiary Shell-tufa of Akka. 
Paleocene : Couches de Sara; Danian; Dano-Montian; Dano- 
Paleocene; Landenian; Montian; Mottled Zone; Sara Beds; 
Taciye Marl; Tagiya Formation; Taqiye Marl; Taqiya Shales. 
Paleogene : Abu Treife Series; Aquitanian; Bartonian; Chat- 
tian; Eocene; Lutetian; Mizzi (Missi, Mizzih); Oligocene; 
Paleocene; Priabonian; Ramleh Facies; Rupelian; Sar’a Beds; 
Stampian; Taqiye Marl; Upper or clastic division; Ypresian; 
Zeita-Qubeibeh Facies. 

Neogene: Abu Hareira Sandstone; Arava Conglomerate; 
Astian; Base Conglomerate of Hatseva Formation; Bira Se- 
ries; Burdigalian; Calabrian; Degania Formation; Foothill 
Formation; Foothill Series; Hasb Sandstone; Hasb Series; 
Hatseva Formation; Hatseva Series; Helvetian; Herod For- 
mation; Hosb Series; Jebel Usdum Series; Kornub and Hosb 
Sandstone; Kurdane Series; Kurkar; Kurnub Sands and 
Sandstones; Lithothamniumkalke; Lower Hatseva Stage; 
Main Oolite Series; Middle Hatseva Stage; Miocene; Oolitic 
Formation; Pectunculus Sediments; Plaisancian; Pliocene; 
Pliocene Sandstones; Pontian; Poriya Formation; Samach- 
schotter Sdom Formation; Sdom Series; Tiberias Series; 
Tortonian; Upper Hatseva Stage; Upper or Clastic Division; 
Usdum Series; Vindobonian; Yague (Jagur) Facies. 


Quaternary : Alt-Alluviale Jarmuq-Schotter; Anciens Depöts 
de la Mer Morte; Ancient deposits of Salt Sea; Antethyr- 
renian; Bassislehme A; Benat-Yaqub Gravel; Besanterrasse; 
Blauton der Haifa Bucht; Chamra (Hamra); Depöts de la 
Lican; Dunes; Escarpments Clays; Ez-Zeijatin-Lava; Flan- 
drian; Grosses oder Hauptpluvial; Haifa Bucht (Blauton 
der...); Hangendlehme B; Hasb Sandstone; Hasb Series; Hat- 
sor Gravel; Hauptpluvial; Hauptterrasse; Holocene; Hosb 
Sandstone; Hula Series; Kalksinter von Besan; Kleinpluvial; 
Kornub and Hosb Sandstone; Kurdane Series; Kurkur; Lisan 
Formation; Lisan Mergel; Lisan Stage; Lithothiamniumkalke; 
Loess of Beersheba; Marnes de la Lican; Melanopsis Stage; 
Milazzian; Mittelterrasse; Monastirian; Naharaim Gravel (Na- 
haraim-schotterstufe); Nari; Oberterrasse; Oolitic Forma- 
tion; Pectunculus Sediments; Pleistocene; Pluvial A; Plu- 
vial B; Pluvial C; Postthyrrenian; Recent or Holocene; Ruk- 
kalava; Samachschotter; Samra Formation; Sand Dunes; 
Sicilian; Terrasse Pluviale Mindelienne; Thyrrenian; Unio- 
Melanopsis Stage; Upper or Clastic Division; Zeijtun-Lava. 


ALPHABETICAL INDEX 


Abu Hareira Sandstone. 

Abu Treife Series. 

Actaeonellen Kalk. 

Actaeonella Flint Beds. 

Akka (Tertiary shell tuffa of...). 

Albian. 

Alt-Alluviale Jarmug-Schotter. 

Ammonites Syriacus (Zone 
des ...). 

Amram Granite Porphyry. 

Anciens depöts de la Mer 
Morte. 

Ancient Deposits of Salt Sea. 

Anisian. 

Antethyrrenian. 

Aptian. 

Aquitanian. 

Arava Conglomerate. 

Argille A « Corbula Eretzisrae- 
lensis » Shalem. 

Argille E Marne Argillose. 

Argovian. 

Asphalt Kalk. 

Astian. 


Bajocian. 
Barremian. 
Bartonian. 
Base Conglomerate of Hatseva 
Formation. 
Basislehme A. 
Bathonian. 
Benat-Yaqub Gravel. 
Beneckeia Beds. 
Berriasian. 
Besanterasse. 
Bet-Jibrin Chalk. 
Bet-Jibrin Series. 
Bira Series. 


| 
Bituminous Limestone of Nebij 
Musa. 

Black Cuesta. | 

Blauton der Haifa Bucht. | 

Brown Cuesta. 

Buchicerasstufe. 

Bunter. | 
| 
| 
[ 
| 
| 


Burdigalian. 


Cainozoic (Cenozoic). | 
Calabrian. | 


| 


Calcaire Asphaltique de Nebi 
Musa. | 

Calcaire or Couches à Leda. 

Calcaire à Cerithium Elias. 

Calcare a Nerinea cochlaefor- 
mis. 

Calcare Deriassinico a Lastre. 

Calcare Meleke (Reale). 

Calcare Misi Hilu (Dolce). 

Calcare Misi Yahudi. 

Calcareous Sandstone of Phi- 
listia. 

Calcari a Pterodonta deffisi. 

Calcari Inferiore a Radioliti. 

Calcari Superiore a Radioliti. 

Callovian. 

Cambrian. 

Campanian. 

Carboniferous. 

Carnian. 

Cenomanian. 

Ceratites Beds. 

Chalk-Flint Series. 

Chamra (Hamra). 

Chattian. 

Coniacian. 

Couches ä Leda. 

Couches de Sara. 


Cretaceous. 


Daliya Marl. 

Daliya Series. 

Danian. 

Dano-Montian. 

Dano-Paléocéne. 

Degania Formation. 

Depöts de la Lican. 

Der Jasini (Der Yasini). 

Der Jasini Laminated Lime- 
stone. 

Desert Sandstone. 

Dogger. 

Dolomite Series. 

Dunes. 


Eilat Conglomerate. 
Eilat Granite. 
Eilat Schist. 

Eligmus - Erymnoceras 
stones and Marls. 
Eligmus - Grossouvria 
with Limestone. 

Emscherstufe. 
Eocene. 
Escarpments Clays. 
Ez-Zeijatin-Lava. 


Lime- 


Marls 


Feuerstein - Fuehrende Kalke 
des Karmel Gebirges. 

Feuersteinkalke. 

First Iron Crust. 

First Marine Intercalation. 

First Sandstone Sequence. 

Flammakalke. 

Flandrian. 

Flint Limestone of Zikhron and 
Ikzim. 

Flinty Limestone. 

Foothill Formation. 

Foothill Series. 

Fourth Sandstone Sequence. 

Fureidis Marl. 


Georgian. 

Ghareb Chalk. 

Ghareb Formation. 
Grosses oder Hauptpluvial. 
Grundgebirge. 
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Haifa Bucht (Blauton der). 
Hajar Musa. 
Hangendlehme B. 
Hasb Sandstone. 
Hasb Series. 
Hatseva Formation. 
Hatseva Series. 
Hatsor Gravel. 
Hauptpluvial. 
Hauptterrasse. 
Hauterivian. 
Helvetian. 
Helvetica Zone. 
Herod Formation. 
Hippuritenbänke. 
Holocéne. 

Hosb Sandstone. 
Hosb Series. 

Hula Series. 


Igneous Rocks. 
Isfiya Chalk. 


Jebel Usdum Series. 
Jibrinfacies. 

Jibrin Series. 

Judea Limestone. 
Judean Limestone. 
Juneidiya Chalk. 
Jurassic. 


Ka'akuhle. 

Kalksinter von Besan. 
Khureibe Chalk. 

Kieselige Schneckenbank. 
Kimmeridgian. 

Kleinpluvial. 
Koprolithenkalke. 

Kornub and Hosb Sandstone. 
Kurdane Series. 

Kurkar. 

Kurnub Equivalent. 

Kurnub Limestone. 

Kurnub Sands and Sandstones. 
Kurnub Sandstone. 


Ladinian. 
Landenian. 
Leoniceras Zone. 
Liassic. 
Limestone Series. 
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Limonite Layers. 

Lisan Formation. 

Lisan Mergel. 

Lisan Stage. 

Lithothamniumkalke. 

Loess of Beersheba. 

Lower Chalk. 

Lower Cretaceous. 

Lower Hatseva Stage. 

Lower Marine Intercalation. 

Lower Nubian Sandstone. 

Lower or Pre-Upper Creta- 
ceous Division. 

Lower Shales. 

Lower Variegated 
Sandstone. 

Lusitanian. 

Lutetian. 


Nubian 


Maestrichtian. 

Main Chalk Complex. 
Main Dolomite Complex. 
Main Nubian Sandstone. 
Main Oolite Series. 

Main Phosphate Horizon. 
Maliha Chalk. 

Malm. 

Marly Cuesta. 

Marne Argillose di Motza. 
Marne e Calcari Ammonitiferi. 
Marnes de la Lican. 
Melanopsis Stage (= Stufe). 
Meleke. 

Meleke-Gryphea Beds. 
Meliha Chalk. 

Menuha Chalk. 

Menuha Formation. 
Meshash. 

Mesozoic. 

Middle Chalk. 

Middle Hatseva Stage. 
Middle or Calcareous Division. 
Milazzian. 

Miocene. 

Mishash Flint. 

Mishash Formation. 
Mittelterrasse. 

Mizzi (Missi, Mizzih). 
Mizzi Ahdar. 

Mizzi Ahmar. 

Mizzi Helu. 


| 
Mizzi Yehudi (Jehudi, Yahudi). 
Monastirian. | 
Montian. 
Mottled Zone. 
Moza-Marl. 
Muhraqa Series. 


Naharaim Gravel (Naharaim- 
schotterstufe). 

Nari. 

Neocomian. 

Néogène. 

Nubian Sandstone. 


Obere Hippuritenbank. 
Obere Weisse Kreide. 
Oberer Missi. 
Oberterrasse. 

Oligocene. 

Oolitic Formation. 
Orange-Coloured Cuesta. 
Oxfordian. 


Paléocène. 

Paléogène. 

Paleozoic. 

Paleozoic Nubian Sandstone. 
Pectunculus Sediments. 
Permo-Triassic. 
Petraeische Facies. 
Phosphatkalke. 
Phosphorittruemmerkalke. 
Plaisancian. 
Pleistocene. 

Pliocene. 

Pliocene Sandstones. 
Pluvial A. 

Pluvial B. 

Pluvial C. 

Pontian (Pontien). 
Poriya Formation. 
Portlandian. 
Postthyrrenian. 
Pre-Cambrian. 
Priabonian. 


Qumbaza Series. 
Ramleh Facies. 


Rauracian. 
Recent or Holocene. 


Red Cuesta. 

Red Passage Beds. 
Rhotomagiano. 

Roded Granite. 
Roded Schist. 
Rudist-Meleke Series. 
Rukkadlava. 
Rupelian. 


Sakiebeds. 
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Samra Formation. 

Sand Dunes. 

Santonian. 

Saqiya Beds. 

Sar’a Beds (Couches de Sar’a). 

Scythian. 

Sdom Formation. 

Sdom Series. 

Second Iron Crust. 

Second Marine Intercalation. 

Second Sandstone Sequence. 

Senonian. 

Sequanian. 

Shuna Series. 

Shuqraia Limestones 
Marls. 

Sicilian. 

Silurian. 

Somalirhynchia - Putealiceras 
Marls and Limestones. 

Stampian. 

Stufe des Radiolites Syriacus 
Conrad. 

Sub-Unit cl. 

Sub-Unit c2. 

Sub-Unit c3. 

Sub-Unit c4. 

Sub-Unit c5. 

Sub-Unit c6. 

Sub-Units tl and t2. 


with 


Taciye Marl. 

Taqiya Formation. 

Tagiye Marl. 

Tagiya Shales. 

Terrasse Pluviale Mindélienne. 
Tertiary. 

Tertiary Shell-Tufa of Akka. 
Third Bituminous Horizon. 
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Third Marine Intercalation. 
Third Sandstone Sequence. 
Thyrrenian. 

Tiberias Series. 

Timna Granite. 

Timna Granite Porphyry. 
Tithonian. 

Tortonian. 

Triassic. 

Truemmergestein. 
Turonian. 


Uebergangsschichten. 

Umm-Ez-Zinat Series. 

Unio-Melanopsis Stage. 

Unit ce. 

Unit jm. 

Unit jz. 

Unit j5. 

Unser! 

Unit L.Cr.II (a-d). 

Unit L.Cr.Ill (a-c). 

Unit L.Cr.IV (a-b). 

Unit LK. 

Unit LKm. 

Unit LKz. 

Unit t. 

(Operis Wie. 

heute WCC It, 

Untere 

Untere Hippuritenbank. 

Untere Juragruppe. 

Unterer Mizzi. 

Upper Chalk. 

Upper Hatseva Stage. 

Upper Marine Intercalation. 

Upper Nubian Sandstone. 

Upper or Clastic Division. 

Upper Shales. 

Upper Variegated 
Sandstone. 

Uppermost Bituminous Hori- 
zon. 
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Nubian 


Valanginian. 
Vindobonian. 
Vraconian. 


Wealdian. 
White Nubian Sandstone. 
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Wuestenfazies. 

Yagur Dolomite. 
Yagur (Jagur) Facies. 
Yellow Cuesta. 


Ypresian. 


Zebra Sandstone. 


Zeita-Qubeibeh Facies. 


Zeijtun Lava. 

Zikhron Marl. | 

Zone des Ammonites Syriacus 
v. Buch. | 

Zone of Acanthoceras palesti- 
nense and rhotomagense. 

Zone of the Fossiliferous Marly 
Limestone. 

Zweite Hippuritenbank. 
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